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Declaration of Dr. Deborah * I. Mash 

SIR: 



1. I, Deborah C. Mash, declare as follows: J33 

05 



2. I am a citizen of the United States of America. 

3. I am the sole inventor of the subject matter of the above-referenced patent application. 



03 

4. I have over 20 years experience as a PhJD. level i ssearcher in the |T1 
pharmaceutical/biological sciences- o 

o 

5. Iam presently a Full Professor in the Departmen of Professor of Neurology and ^ 
Molecular and Cellular Pharmacology, University of Miami Scaool of Medicine, Miami, Florida, and 

have held that position since June, 1997. 

6. Since 1996, 1 have been the Jeanne C. Levey Prof rssor of Parkinson's Disease Research at 
the.Universitiy of Miami, Miami, Florida. 

7. Since, 1995, 1 have been a Member, Scientific / dvisory PaneL, Heffter Research 
Institute, Lafayette, Indiana. 
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8. Since 2000, 1 have been a Member, Scientific A< visory Board for Life Extension, 
Fort Lauderdale, Florida. 

9. From 2000-2003, 1 was a a Member, National Institutes of Health, Brain Disorders & 
Clinical Neuroscience ZRG1 (BDCN-6). 

10. In 2001, 1 was a Member, National Institutes of! lealth, Center of Biologic Research 
and Excellence (COBRE). 

1 1. In 2002, 1 was a Visiting Scholar, Departments >f Psychology and Biology, Victoria 
University, Wellington, New Zealand. 

12. From 1991-1996, 1 was a Member, National Institutes of Health, NINDS-NSPA 
Program Project Review Committee A. 

13. From 1991-1997, 1 was Associate Professor of] Neurology and Pharmacology, 
University of Miami School of Medicine, Miami, Florida, 

14. Since 1990, 1 have been Associate Director for : iasic Research, Comprehensive Drug 
Research Center. 

15. From 1986-1991, 1 was Assistant Professor of Meurology and Pharmacology, 
University of Miami School of Medicine, Miami, Florida. 

16. From 1984-1986, 1 was a Postdoctoral Fellow i l Neurology (Neuroanatomy), 
Harvard Medical School, Boston, Massachusetts where I c onducted human and primate 

Declaration of Dr. Deborah C. Mash -2- 
N08-002 

PACE 13/31 * RCVD AT 12/22/2005 12:23:47 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/2fl * ONIS:2738300 * CSID:2033356899 * DURATION (mm-ss): 20-00 



12/22/2005 13:34 FAX 2033356899 



Coleman Sudol Sapone P.C 



0014 



architectonic studies of cholinergic receptor subtypes under :he direction of M-Marcel Mesulam, 
MX). 

17. From 1980-1984, 1 was a graduate student in ph irrnacology, University of Miami 
School of Medicine, Miami, Florida where my research was in biochemical and autoradiographic 
studies of muscarine receptor subtypes in rat and human bra n. In 1984, 1 received my Ph.D. in 
Pharmacology (Neuropharmacology) from the University o "Miami School of Medicine, Miami, 
Florida. My dissertation was "Autoradiographic localizatio: i of M 2 muscarine receptors in the rat 
brain suggests a presynaptic location on cholinergic tracts: Implications for Alzheimer's disease". 

18. In 1980, 1 received a M.S. degree in Pharmacology and Toxicology 
(Neuropharmacology) from the Florida A & M University, ' allahassee, Florida. 

19. In 1975,1 received a B. A degree (Cum Laude) i i Experimental Psychology from 
Florida State University, Tallahassee, Florida. 

20. My primary areas of technical expertise include the following: 

- Neuropharmacology, especially brain neuropharmacology, 

- Neurodegenerative disorders; 

- Addictive disorders/addiction; and 

- Opioid Pharmacology. 

21. I have published over one hundred eighty (180) peer-reviewed articles, a number of 
which relate to ibogaine and neuribogaine, their pharmacoL >gical effects and metabolism of 
ibogaine to neuribogaine. 

22. I have received numerous honors and awards ir duding: 

1980-84 NiHPredoctoralTraineesinp 
1984-86 NEH Postdoctoral Trameeship 

1984 Upjohn Award. First Place Graduate Stu. ent Category 
Declaration of Dr. Deborah C. Mash -3- 
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1984 



Roche Laboratories Award in Clinical So 



1984 



James E. Beale II Aware in Neuroscience 



2002 



1996 



1984 



Boehringer Ingelheim Research Award 
Jeanne C. Levey Professor Neurology, Er 
Professional Leadership Award, National 



Jowed Chair 



Parkinson's Foundation 



2002 



Alzheimer's Associate Medical Honoree 



23. I am a member of numerous professional and h- tnorary organizations including trie 
Society for Neuroscience, Sigma Xi, International Brain Re ;earch Organization, American 
Association, New York Academy of Sciences, American Aj ademy of Neurology and the 
American Society for Pharmacology and Experimental Th© apeutics. 

24. I am or have been an ad hoc reviewer of article! in a number of scientific 
publications including Brain Research; Neurology; Journal >f Neurochemistry; Neurobiology of 
Aging; Journal of Immunopharmacology; Journal of Neurc science, Pharmacology and Behavior; 
Life Sciences (Pharmacology Letters); European Journal of Pharmacology, Annals of 
Neurology; Neurology; Journal of Comparative Neurology; Synapse; Psychophannacology; and 
the American College of Neuropsychopharmacology. 

25. I am sole inventor of the subject matter of pater t application number serial number 
09/486,613, entitled "Noribogaine in the Treatment of Pai l and Drug Addiction*'. I am familiar 
with the subject matter presently claimed which is directed o the use of noribogaine as an opioid 
agonist (|i receptor agonist) in the treatment of pain as clain ied. I understand that my invention 
as set forth claims 6-9 and 25-30 of the response submitted with this declaration are directed to 
methods of treating pain in a patient with an opioid recepto: agonist without addiction to the 
patient, the method comprising administering to the patient a pharmaceutical composition which 
consists essentially of an amount of noribogaine or its phat naceutically acceptable salt to reduce 
or eliminate pain in the patient (claims 25-30), or alternativ ;ly noribogaine in combination with 
an opioid antagonist to reduce or eliminate pain in the patie it (claims 6-9). 
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26. I have read the Examiner's office action dated 5 eptember 26, 2005 and understand 
that the Examiner, on pages 3-10, essentially has rejected tt e present invention by suggesting that 
my invention does not indicate the type of pain which is tre rted, and that the references cited 
against my invention, namely Olney, U,S. patent no. 5,925, i34 ("Olney") teaches my invention 
alone or that my invention is obvious over the teachings of 31ney combined with other 
references, namely GB 841,697 ("GB"697") in view of Hu; sain, U.S. patent no. 4,464,378 
("Hussain"). I respectftilly disagree. 



27. The present invention as claimed is directed to l method of treating pain with 
noribogaine, which is an opioid agonist. Thus, using norib* gaine, a patient may be treated with 
an opioid agonist without the addiction normally associated with the administration of a 
traditional opioid agonist such as morphine. This was unex pected. I understand that the 
Examiner contends that the claims do not teach which type jf pain is treated with noribogaine* 
but the activity of noribogaine is as an opioid agonist in the treatment of pain. Contrary to the 
Examiner's contention, opioid agonists in the first instance ire primarily useful for treating 
nociceptive pain, i.e., pain which is mediated primarily thrc ugh the |i receptor. Nociceptive pain 
is distinguishable from neuropathic pain, which is mediatec through NMDA receptors. Thus, by 
using the term "opioid agonist" in the claims, it is understa >d that noribogaine can used in the 
same manner that morphine (and other opioid agonists) can be used, but without the 
corresponding addiction which occurs with opioid use. 

28. I am familiar with the reference Olney and I dc not believe that Olney teaches my 
invention. In the first instance, to the extent that Olney tea< hes the use of ibogaine for pain (a 
proposition which is, in the first instance, questionable, giv ;n the psychotropic or hallucinogenic 
side effects of ibogaine), that use is for neuropathic pain m diated through NMDA receptors, not 
nociceptive pain mediated through \i receptors as in the cas r of noribogaine. It is noted here that 
even Qlney indicates that ibogaine is used for neuropathic j ain, Le. pain which does not respond 
conventionally to opiate drugs such as morphine (see Olne; ' abstract and column 7, lines 17-19). 
That neuropathic pain does not conventionally respond to o liate drugs and was generally known 
in the art as failing to respond to opiod drugs is also suppor : ed by the following references: 

Declaration of Dr. Deborah C. Mash -5- 
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Hzriks, British Medical Bulletin, 47, 3, 718-731 (1991); Kmers, et ah, Pain, 47, 5-12 (1991); 
Cheniy, et al., Neurology, 44, 857 (May, 1994); Martin and Hagan, Journal of Pain Symptoms 
Management, 14, 2, 99-1 17, (1997); Garcia and Altaian, Se ninars in Arthritis and Rheumatism, 
27, 1, 1-16 (August, 1997); and Abstract, Shir* et A^Harej iah t 118, 8, 452-454 (1990), copies 
enclosed. It is noted that the art failed to recognize that ibo ^ine could be used to treat 
nociceptive pain (i.e., pain which can be treated with an opj ^id agonist) and obviously Olney 
does not teach such a method Rather, Olney at best teache > that ibogaine may be used in certain 
circumstances to treat neuropathic pain which does not resf and to an opioid agonist, because 
such neuropathic pain is mediated through a receptor (NMI A), upon which the opioid agonists 
were understood to be inactive. Thus, if Olney teaches any hing, it is that ibogaine may be used 
to treat pain which does not conventionally respond to mor] hine and other opioid agonists, i.e., 
neuropathic pain which is mediated through NMDA recept< -rs, 

29. That ibogaine cannot be used to treat nocicepti e pain in the same manner as 
moiphine or noribogaine may be found in the present appli< ation in the examples on page 9-10. 
That example teaches that morphine and noribogaine are fix I ^.-opioid receptor agonists (anti- 
nocicipetive agents), whereas ibogaine was essentially inac r ive in the assay (page 9). Thus, the 
experiment which is presented in the present application ev dences that noribogaine is a full p.- 
opioid receptor agonist and has efficacy as an antinociceptr e agent (page 9, line 21), whereas 
ibogaine clearly was not active and is not an antinociceptiv* agent. This experiment is consistent 
with the general understanding in the art that ibogaine does riot exhibit (i-opioid receptor agonist 
activity and therefore, cannot be used as a substitute for mophine to treat nociceptive pain. 
From these experiments and a review of the art, a scientist * ould conclude that ibogaine is not 
useful for treating pain which responds to morphine (nociceptive pain). 

30. Thus, ibogaine would not be used to treat nocic sptive pain as a substitute for 
morphine because ibogaine does not have the type of activi y (i.e., p receptor agonist activity) 
consistent with the treatment of nociceptive pain. Prior to t \o present invention it was not known 
that noribogaine possessed p. receptor agonist activity and c mid be used as a substitute for 
morphine. Not only does noribogaine possess good antinoc iceptive (pain) activity, noribogaine 
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can be administered without the patient suffering from the 1 withdrawal symptoms associated with 
morphine administration. This is clearly not taught by Olnt y. In fact, Olney teaches that the 
t action of ibogaine and morphine are completely distinguish ible because they treat different types 

of pain. The same is true for ibogaine and noribogaine. 

3 1 . When a patient is being treated for pain, the fin t agents which are used to treat pain 
are the antinociceptive opioid agonists. It is only after the < pioid agonists are shown to be 
incompletely effective or ineffective that neuropathic pain i * suspected and other agents are then 
used. Thus, in the first instance, ibogaine will never be use I to treat nociceptive pain, based 
upon the teachings of Olney. Moreover, the experiment pn sented in the specification on pages 
9-10 of the present application confirms Olney' s teachings n this regard. Thus, pursuant to the 
teachings of Olney, Ibogaine may be used alone to treat nei ropathic pain or in instances where 
the opioid agonists are incompletely effective, ibogaine ma; ' be combined with an opioid agonist 
to treat pain which has both antinociceptive and neuropathi : attributes. But such a combination 
would only theoretically be used after initial use by the pre! sired agent, morphine. Thus, while 
the prior art anticipates the possibility of using ibogaine aloiie to treat neuropathic pain or 
ibogaine in combination with a traditional opioid agonist to treat pain having both neuropathic 
and nociceptive components, in practice opioids will invari ibly be used as the first step in the 
treatment of pain. Nonetheless, the present invention clear] y distinguishes over both of these 
methods. Indeed, the Hanks, reference, ibid, at page 719, li les 9-12 of third full paragraph, 
presupposes that opioid therapy will invariably be part oftie therapeutic regimen in treating 
pain of mixed origin. 

32. As a separate note it is acknowledged that ibogii ine metabolizes to noribogaine, as 
well as other metabolites. However, the pharmacokinetics >f this metabolism and the 
concentration or amount of noribogaine which will accumu ; ate in a patient will vary widely 
depending on the patient's genetics and other drugs a patter t may be taking. The level of activity 
and/or the amount of one or more isoforais of cytochrome I 450 present in the patient is 
reflective of the patient's genetics and about 5-10% or mon of all patients maybe characterized 
as poor metabolizers of ibogaine. In addition, other drugs/a ;ents which a patient takes can 
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N08-002 

PAGE 1 8/31 • RCVD AT 12/22/2005 12:23:47 PM (Eastern Standard Timel ■ SVR:USPTO-EFXRF-6/29 - DNIS:2738300 - CSID:2033350899 • DURATION (mm^s):20-00 



12/22/2005 13:36 FAX 2033356899 
12-21-2005 3= 09PM FROM 



Coleman Sudol Sapone P.C 
MJ 954 380 8948 



@019 
P. 2 



greatly influence the metabolism of ibogaine to noribogaint . In many instances, depending on 
the patient, that patient may be a poor metabolizer of iboga ne, or alternatively, other drugs the 
patient may be taking may substantially inhibit or influence the amount of noribogaine which 
will be produced from ibogaine during metabolism such tht c the amount of noribogaine is not 
always constant, known or substantial. Thus, even in the ui likely event th,at ibogaine was 
administered for treating neuropathic pain alone > such admi listration would not necessarily 
produce sufficient quantities of noribogaine to treat nocicep five pain, especially if that patient 
were a poor metabolizer or were taking other agents for the treatment of p&in or other ailments. 
See, for example, Obach, et aL, DrugMetabol Disp., 26, 8 ( 764-768 (1998) and Mash, et 
al , "Ibogaine in the treatment of heroin withdrawal." In: It ogainer Proceedings of the first 
International Conference.. Alkaloid Series, Volume 56. Ed tors: Dr. K. Alper and Dr. S. Olick. 
Academic Press, San Diego, California pp 156-170, 2001, € iclosed. 

33. I further declare that all statements made herein of my < >wn personal knowledge arc rue and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section L001 of Title 1 8 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Clinical Section 



[orphine differentially affects the sensory and affective pain ratings 
in neurogenic and idiopathic forms of pain 

Ron C. Kupers a b , Herman Konings 3 , Hugo A Iriaensen b and Jan M. Gybels a 

ft* Department of Neurology and Neurosurgery. University of Lotivain, B-3000 .otaai/i (Belgium) and b Department of Anesthesiology, 

University of Antwerp. B-2610 Wih >'k (Belgium) 

(Received 9 January 1991. revision received 20 Jud- 1991; accepted 21 June 1991) 



iary In a double-blind, placebo controlled crossover s 
pain ratings in different forms of chronic pain was i 
genie pain, 8 from peripheral neurogenic pain and 6 from id 
Stjg/kg bodyweight) and placebo (saline) were administere 
&ions of pain sensation were assessed by means of the 101 
orphine reduced the affective but not the sensory dimensic 
SLfpatients.- In the idiopathic pain group, neither the affective i 
felil. The observed differences in opioid responsiveness w 
"ption nor of differences in baseline pain levels. 



jdy, the effect of morphine on the affective and 
vestigated. Six patients suffering from central 
opathic pain participated in the study. Morphine 
1 intravenously. Both the affective and sensory 
point rating scale. From our results it appeared 
i of pain sensation in both groups of neurogenic 
or the sensory dimension of pain sensation were 
re neither the result of differences in opioid 



jtfords: Morphine; Analgesia; Pain sensory ratings; Pain affec ratings; Neurogenic pain; Idiopathic pain 



auction 

^question of whether opioids relieve neurogenic 
Remains 'an apple of discord' in the area of pain 
ieiit. Few topics in pain research are so emotion- 
.-jarged as this one [11,15,23]. It divides both 
Skiers and clinicians in two almost mutually ex- 
'camps; those of the strong protagonists of the 
Sfeopioids in neurogenic pain [3,14,15,19,21] and 
ntagonists [1,2,18,20]. Since very few controlled 
Svhave taken place in which the question 4 do 
relieve neurogenic pain?* has been thoroughly 
d, the arguments on both sides are based on 
i personal experience, emotional attitudes or un- 
Ijfcilied case reports rather than on firm scientific 
'ice. 

of the few studies in which the question of 
g: sensitivity of neurogenic pain was systematically 
$4, is that by Arner and Meyerson [1]. Although 



fj^Spondence to: J. Gybels, Department of Neurology and 
JRfJrgery, Tj.Z. Gasthuisberg. Heresiraai 49. B-3000 Leuven, 



the p per received much criticism [3], it is one of the 
few p acebo controlled explorations of this question. 
This f tudy indicated that opioids fail to suppress neu- 
rogen c pain. However, in view of these results, it is 
diffici It to explain why many neurogenic pain patients 
consu ne high doses of opioids for long periods [14,21]. 
Is it tctually. the case that, contrary to Arner and 
Meye son's finding, opioids do relieve neurogenic pain? 
We h pothesize that, in cases of neurogenic pain, opi- 
oids ; re primarily taken for their mood changing ef- 
fects. Indeed, it has been well established that opioids 
do nc only relieve pain but that they induce changes 
in mc >d as well [5,7,9,10,17]. 

Pa i is a complex experience consisting not only of 
senso y but also of affective-motivational dimensions 
[12]. lence, in the study of the action of analgesic 
drugs one should distinguish between pain as a spe- 
cific 4 ensation 1 and pain as buffering 1 [5]. The experi- 
ment! i design of Arner and Meyerson's study did not 
addre s the issue of whether opioids differentially af- 
fect b >lh dimensions. Therefore, the aim of the present 
study vas to investigate' the effects of morphine on the 
senso y and affective dimensions of pain sensation in 
differ nt forms of chronic pain. Except for the neuro- 
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genie pain patients already mentioned, we also in- 
cluded in our study patients suffering from idiopathic 
pain. It has been claimed that just like neurogenic 
pain, idiopathic pain does not respond to opioids. 



Methods 

Subjects 

Twenty patients (11 women and 9 men) al J suffering 
neurogenic or idiopathic pain participated in this, study. 
Their mean age was 47 ± 15 years, ranging from 18 to 
78 years. Only 3 patients were older than 65 years. The 
large majority of them were inpatients staying in the 
pain clinic department for a pain treatment program.. 
Patients were informed about the purpose, of the study 
and they all gave informed consent. The protocol was 
approved by the Ethical Committee of the hospital 
where the study took place. 

Great care was taken in the patient selection proce- 
dure.. All possible candidates were seen by the three 
permanent staff members of the pain clinic depart- 
ment, i.e., ah anesthetist, a neurosurgeon and a psychi- 
atrist. Whenever there was disagreement between the 
opinions .of the staff members on the exact diagnosis of 
a patient, it was decided to withdraw the patient from 
participation. Patients in which no straightforward di- 
agnosis could be assessed, as well as patients with a 
mixed pain pathology, were also withheld from partici- 
pation. Another important issue in patient selection 
was their previous experience with opioids. Since it was 
impossible to exclude all patients who had ever taken 
opioid drugs (although strictly legalized and controlled 
by the Ministery of Health, the prescription of opioids 
for therapeutic purposes is relative permissive in Bel- 
gium), a more realistic criterion had to be adopted. 
Hence it was decided to exclude all patients showing 
signs of narcotic dependence or with a 'high' and 
regular daily opioid consumption. We are fully aware 
that this is a rather flexible and debatable criterion. 

Description of the diagnostic categories 

We largely adopted the classification as proposed by 
the IASP committee on pain taxonomy [13]. Further- 
more, we made a distinction between central and pe- 
ripheral neurogenic pain [see ref. 4, p. 3]: . central 
neurogenic pain is pain associated with primary injury 
of the nervous system at the level of the brain or spinal 
cord; peripheral neurogenic pain is pain associated with 
primary injury of the peripheral nervous tissue; and 
idiopathic pain is pain in the absence of any obvious 
organic pathology. Usually, in these patients the pain 
complaints can be related with important psychody- 
namic problems or with traumatic (painful) life events. 



Study pn cedure 

A dot ble-blind crossover design was used f 
candidati s were withheld from analgesics. At/ 
had to .e apse between the last analgesic m^ 
and the start of the study. Patients were 
differenti ite between the affective and sens., 
sions of i ain sensation. For this purpose, thl 
were toll a standard story in which the i 
between >oth dimensions was highlighted. Ini 
the adjec ives of the Dutch version of the Mc 
Question] aire [22] were used. When the pass- 
able to rn ke this distinction, baseline measuri 
both dim< nsions were made. Assessments 
by means of the 101-point rating scale [6]: 
patients ; re asked to rate their pain intei 
affect by ;iving a number between 0 and 
indicating no pain and 100 the worst imaginfl 
The endp bits were anchored by verbal des * 
both dime nsions (e.g., the most imaginably 
ant/inten e sensation). The reason why we| 
this test i istead of the traditionally used f 
was twofo d. First, in comparison with the. ,.\ 
the 101 -p< int rating scale has some practice 
tages; it i: extremely simple to administer! 
and can b> assessed verbally. Second, the Us;? 
scales is n t recommended in older patien^I 
baseline a ;sessraents were made, patientsjl 
ceived mc phine .or a placebo (saline). E§ 
administra ion of either drug, the patients?? 
the followi ig: *you will receive a drug and/ 
quence, year pain can increase, decrease*. ( 
unchanged Half of the patients first red^f 
phine and then placebo, the other half _ 
and then nr orphine. The time interval betwSjj 
test session < was at least 24 h. All drugs w? " 
tered intra 1 enously by a third person. Both|. 
and the cli ucian who made the assessment 
told which of the two drugs was being # 
patient rect ived a total dose of morphine of;, 
bodyweight (hence a person of 70 kg receivf 
morphine). This dose was administered gra^ 
ery 10 min le patient received a bolus injec|l 
fifth of the :otaI dose. In total, 5 doses we$s| 
tered. The nethod. of administration was jjjif 
that, excep for the first injection, patieats|* 
aware that my injection had been given viaf 
venous cath iter. Assessments took place 10^ 
the first inj- ction and were repeated every§f^ 
to 60 min. In order to maximize blindn^gf 
eliminate a< many primacy effects as possi.b||ift 
intravenous idministration was always salm|| 
the placebo \s in the morphine conditions.fE, 
a schematic representation of the test proceaf 
In order to test the reliability of th§| 
effects, som patients underwent twice ttifjjL 
test and bet veen-session correlations were? 
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[^Schematic representation of the experimental procedure. As well in the placebo as in the morphine condition, the first injection was 
l&Hn e - The total dose of morphine (0.3 mg/kg) was divided over 5 injecticw every 10 min, patients received one fifth of the total dose of 
morphine (bolus injections), tl, t2. * - • , t6 refer to the consecutive as; _*ssments. All patients underwent both conditions. 



jfci/ analysis 

.jfa were analyzed for aJI groups separately, by 
fs;6f two-way analysis of variance, examining jointly 
l^featment and time of measurement. Individual 
Jarisons between morphine and placebo scores 
g&j^een pre- and post-injection ratings were calcu- 
means of the paired Student's t test. Correla- 
gptween repeated morphine administrations were 
jfa(ed by means of the Pearson product-moment 
p^atiion coefficient. Values of P < 0.05 were consid- 



pstatistically significant. 



- patients suffering from central neurogenic pain* 
Si peripheral neurogenic pain and 6 from idio- 

\L NEUROGENIC PAJN 
phic data on the patients suffering central neurogenic pain (n * 



path 
patie 
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n 
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pain 
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pain 
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: pain participated in the study. Details on the 
its' age, sex, pain duration, pain description and 
ation can be found in Tables I-JII. 
ree patients suffering from central neurogenic 

suffering from peripheral neurogenic pain previ- 
took opioids. In most cases, the opioid drug was 
nixed agonist/ antagonist Valtran® (tilidine + 
me in a ratio 12.5 : 1). Tilidine belongs to the 

of the weaker opioids; on a milligram basis, it is 
tes less potent than morphine and the duration of 
don is 4-6 h. Most patients declared that their 
*as not relieved by these drugs. Only 2 of the 
genie pain patients occasionally had taken mor- 

per os: patient G.C in the central neurogenic 
'roup (very sporadically) with only moderate suc- 
nd patient V J. in the peripheral neurogenic pain 
, who stated that it had .a good pain relieving 



6). 



Sex Age 



Diagnosis 



Pain 

duration 

(years) 



Pain de eription/area 



Medication 



F 
F 

F 

M 

F 

M 



54 
53 

48 

43 

65 

55 



C.V.A. 
thalamic pain 

thalamic pain 

paraplegic pain (section 

spina! cord T12-L1) 
thalamic pain 



medullary lesion 



10 
10 

5 

5 

5 



severe \ tin/left part of the body 
continu >us severe pain/ 

right art of the body 
continu *us severe pricking pain/ 

right art of the body 
burnini shooting pain/left leg 

continu -us severe burning pain/ 
right art of the body 



burning bricking pain/ 
T9-1 1 0 allodynia on 
touch 'dysesthesiae 



tricyclic antidepressants 

neuroleptics ' 

NSAIDs 

benzodiazepines 

tricyclic antidepressants 

Valtran (80 drops/day) u 

baclofen (i.t.) 

Valtran (120 drops/day) n 

non-opioid analgesics 

clonidine 

benzodiazepines 

Valtran (200 drops/day) a 

NSAIDs 

morphine p.6. b 



^^,d,opioid agonist/ antagonist of moderate potency; 20 drops Valtran* •= 50 ng tilidine + 4mg naloxone. 
TfPpssi'ble to give an exact dairy dose since patient only sporadically used it. 
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TABLE II 

PERIPHERAL NEUROGENIC PAIN 

Jdiographicdata on the patie nts suffering peripheral neurogenic pain (n = 8) 
Patklu Sex Age Diagnosis 



OJ. 
V.J. 

P.A. 
V.N. 



V.M. 
J.H. 



LN. 



Pain 
duration 
(years) 



Pain de .zn'pi ion /area 



Medication 



F 
M 



M 
M 



48 
44 

68 

36 

53 



52 
78 



cauda equina 

anesth. dolorosa V2 left 

atypical trigeminal neuralgia 

failed back surgery 

brachial plexus lesion 



Eailed back surgery 
post-herpetic neuralgia 



< I 

22 

10 



15 



12 
3 



63 brachial plexus avulsion 



burning 'ain/lumbosacra! 
burning ?ain/left part of the face 

continue is gnawing pain/ 
right c irt of the face 

lumbar p iin/L5~Sl irradiating 
to both legs 

burning i lin/right hand 

burning p n'n/L5-Sl right 

continuOL ■ burning pain/left T5-T10 Palfium 30 mg/da^ 

benzodiazepines .v^ 

NSAIDs ^ 
tricyclic antidepressant^ 

pricking b .rning pain/ benzodiazepines # 

right ar . and armpit analg/anti-pyeretics f ' 

NSAIDs 4 



tricyclic antidepressants^ 
non -opioid analgesics 
carbamazepine 

Valtran*(J00 drops/of 
morphine p.o. h 
carbamazepine 
benzodiazepines 
analg/anti-pyeretics 
benzodiazepines 
analg/anti-pyeretics 
Valtran* (20drops/da| 
neuroleptics 
tricyclic antidepressant) 
Valtran* (30 drops/da 
benzodiazepines 
tricyclic antidepressant^" 



» 1™*!^ a ? 0n^S,/anta 8 on ^ s, of -"derate potency; 20 drops V a ttran« = 5C mg tilidine + 4 mg naloxone 
Imposs.ble t0 grve an exact daily dose since patie „ t „„,>, sporad i ca „ y used it . mg na,OXOne - 

Uextromorarrude (pure opioid agonist). 



effect. One patient in the peripheral neurogenic pain 
group claimed that his pain was relieved by the opioid 
dextromoramide, a fi opioid agonist which is perorally 

TABLE Til 
IDIOPATHIC PAIN 

Idiographic data on the patients suffering idiopathic pain (n -6). 



abou as potent as morphine. In the idiopatt^,, 
grout there was only 1 patient who previousifff 
opioi !s. Mean pain duration was 6.5 years (range]! 



Patient 


Sex 


Age 


Diagnosis 


V.W. 


M 


34 


hypochondric personality 


D.F. 


F 


18 


regressive-depressive syndrome 


D.I. 


M 


28 


hysteric personality 


g;m. 


F 


36 


hysteric personality 


B.C. 


M 


31 


hypochondric personality 


P.A. 


M 


27 


hysteric personality 



Pain Pain desci otion/area 

duration 

(years) 



Medication 



2 
1 

I! . 
1 

2 



low lumba pain and cramp-like pain/ tricyclic antid 

neck, ar is and chest 
atypical co tinuous pricking pain/ tricyclic antidepressants^ff 



under le < breast 

atypical rht -acic pain 

continuous low back pain 

irradiatij : to right leg 
itching paii 'around chin 



diffusely lot ilized pricking pain/ 
left shout !er and back 



NSAIDs 

Valtran* (20 drops/ 
tricyclic antidepressants:-^ 
benzodiazepines 
non-opioid analgesics 

neuroleptics h 
tricyclic antidepressants:^ 
NSAIDs 
carbamazepine 
benzodiazepines 
carbamazepine 
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Centra! Peripheral Idiopathic 
Neurogenic Neurogenic 

pseline pain assessments in the 3 groups (mean + S.E.). As 
£en, initial pain sensory levels were remarkably similar: in 
j^ups values fluctuated around 70 on (he 10 1 -point rating 
^contradistinction, differences in baseline pain affect ratings 
ft the 3 groups were observed; highest pain affect ratings were 
obtained in the central neurogenic pa En group. 



||jn the central neurogenic pain group, 9 years 
< 1-22 years) in the peripheral neurogenic 
%oup and 3.5 years (range: 1 — 11 years) in the 
Jfbic pain group. 

p..-2 shows the mean ^initial sensory and affective 
Ratings in the 3 groups. As can be seen, pain 
j ratings were remarkably similar; in the 3 groups, 
^fluctuated around 70 on the 101-point rating 
dOn the contrary, pain affect ratings differed in 
pgroups: the highest affect ratings were obtained 
' ^central neurogenic pain group (60 points). The 
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atings in the idiopathic and peripheral central 
oups were clearly lower, respectively 50.7 and 
'ints. In all groups, sensory ratings were higher 
feet ratings. 

effect of morphine on pain ratings in patients 
g central neurogenic pain is shown in the left 
Fig. 3. As shown in the upper left panel, in' 
ison with placebo, morphine significantly re- 
pain affect ratings (F-20,36; P< 0.001). 
er, there was a significant drug x time interac- 
= 3,16; / > <0.05). After morphine administra- 
in affect ratings decreased from 62 (baseline) 
3 at t6 on the 101 -point rating scale. Placebo 
effect on pain affect ratings. When individual 
ire compared, pain affect ratings were signifi- 
ifferent at t4, t5 and t6. As shown in the lower 
t of Fig. 3 t pain sensory ratings were not de- 
after morphine administration (there was even 
towards increased sensory ratings). The results 
eripheral neurogenic pain group are shown in 
t part of Fig, 3. As can be seen in the upper 
id, pain affect ratings after morphine adminis- 
vere significantly lower than after placebo (F 
I; P < 0.001), The mean pain affect ratings 
orphine administration decreased from 45 
:) up to 28 at t6. Placebo had no effect on the 
ores. When placebo and morphine scores are 
d, significant differences are observed at t4, t5 
\s shown in the lower right panel, pain sensory 
t the two drug conditions did not differ signifi- 
lere was a slight but non-significant decrease 

peripheral Neurogenic Pain 



AFFECT 



O • O morphine 
A A pi ac«bo 
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O - O morphine 
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I 



i 2 x 3 
Time 

i.3. Left part: pain affect and sensory ratings in central neurogenic pain patients i 
In comparison with placebo, morphine significantly reduced the pain affec 
^ificanl drug X time interaction (F - J, 16: P < 0.05). In contradistinction, pain sens 
(there was even a trend towards increased puin sensory ratings). Right part: puin 
Kenis (mean + S.H.) after morphine and placebo administration (n - 8). In compari: 
affect ratings (f« 21, 02; P < 0.0(11). In both conditions, there was a slighr bu 



I -Jfore t- 



'1 *2 l 3 l 4 l S *6 
Time 

nean + S.E.) after morphine and placebo administration 
ratings (f -20.36: P<QWi). Moreover, there was a 
ry ratings were nol decreased after morphine admin istra- 
affect and sensory ratings in peripheral neurogenic pain 
>n with placebo, morphine significantly reduced the pain 
non-significant decrease in pain sensory ratings. 
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after morphine as well as after placebo administration. 
!?'" /1 ra e t '" ss decrease d respectively from 68 up to 55 

L • m H nd , fr ° m 69 UP to 58 ^ > 0.5). Looking at 
the individual results (data not shown), it appears that 
after morphme^mmistration, pain sensory ratings 
were significantly decreased in 2 patients, namely from 
90 to 20 patient V.M.) and from 65 to 25 (patient 
UNJ In these same patients, the administration of 
placebo produced a similar effect; pain sensory ratings 
decreased from 80 to 10 (V.M.) and from 70 to 50 

The results of the idiopathic pain group are shown 
in Fig. 4. Neither after administration of morphine nor 
after administration of placebo could any change in the 
pam affect (upper part) or pain sensory ratings (lower 
part; be observed. 
. Since in several patients more than one morphine 
test was performed, inter-session correlations could be 
calculated. Median inter-session correlations for pain 
affect ratings were high: , = 0.95 in the central neuro- 
genic pain group (n - 3), , = 0.86 in the peripheral 
neurogenic pain group (n = 5) and r=0.82 in the 
idiopathic pain group („ = 3). Due to the lack of vari- 
ance in the pain sensory scores, no inter-session corre- 
lations for sensory ratings could be calculated 

In order to test whether the effect of morphine on 
pam ratings was co-determined by previous opioid ex- 
posure, we separately analyzed the results of opioid 
users and opioid naives. To this purpose, the results of 

,^ P h ? t$ u° m i he 2 neur °g en « Pain groups were 
lumped together. As can be seen in Fig. 5, the mean 
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^hl^ ^r^ Snd p!aCebo ^ministration ( n - 6 ). 
Morph.ne ne.ther affected the affective nor the sensory pain ratings 
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!. 5. Pam relief scores (mean + S.E.) at t6 in opioid* 
oid naive patients suffering central or peripheral neiir'^ 
-14). As can be seen, there were no significant- 
ween opioid users and opioid naives in mean pain affgg 
P > 0.05) or pain sensory relief scores (/ = 1 47- p >W 

: « 



n affect relief score at t6 in opioid users (n 
oid naives (n - 7) was not significantly. |f 
= 1.17; P>0.Q5 unpaired t test). The 
erved for the pain sensation scores it = 
vunpaired t test). The (non-significant) hi§$ 
sory relief scores in the opioid naives is cofSi 
tbutabJe to the results of patients V.M. all: 
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he aim of the present study was to as$f„ 
:ts of morphine on the sensory and affelF 
sions of pain sensation in different catsf^ 
nic pain. The most intriguing finding of tr|| 
rtainly that morphine affected the affectivef** 
sensory dimension of pain sensation m|\ 
ring neurogenic pain. Whereas morphij^ 
ndently reduced the pain affect scores in^ 
Jgenic pain groups, no effect was observe^ 
sensory ratings. This finding may offer a$| 
nation for the contradictionary results in tijjj^ 
on the effectiveness of opioids in the trf^. 
urogenic pain. It may also give an answe'r'fa 
on why most of the patients suffering neui£ 
ceep on taking opioids albeit that they adir3j| 
drugs do not relieve their pains. Simply^ 
^swer is that they do so, not because they ftlj 
'>ut because they care less about it. The ob&£ 
'f effect on pain sensory ratings is in agreemj 
'ie findings by Arner and Meyerson [J]. AJt$j£ 
authors did not explicitly make the disjKrgl 
•n affective and sensory pain ratings, thef^ 
ubjects 4 to concentrate on the effect of tfe^ 
id to disregard feelings with a secondary,. jg|ff 
rect.' Thus, they probably measured senscS^ 
f opioids. 
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^paring the results in our 2 neurogenic pain 
|Jt appears that pain affect scores were reduced 
|ame extent in both groups. In the central and 
ral neurogenic pain groups, scores decreased, 
yeiy, by J 9 and 17 points. Comparing the pain 
scores, there was a slight difference between 
||ults in both neurogenic pain groups. In the 
"era! neurogenic pain group, there was a trend 
^.reduced pain sensory ratings, after morphine 
■;as after placebo administration. A similar trend 
t; found in the central neurogenic pain group, 
g at the individual data (not shown), it appears 
^decrease can nearly completely be attributed 
p&ults of patients V.M. and L.N. In both pa- 
gensory ratings decreased significantly, after 
tfe as well as after placebo administration. This 
8e question whether the decrease in pain sen- 
ffiigs in these 2 patients after administration of 
ge is a real opioid or rather a placebo effect, 
pe some arguments in favor of the placebo 
Ration. First, only the placebo responders in 
fup responded to morphine. Second, these 2 
||vere the only ones of the. neurogenic pain 
||b already reported pain relief at tl, i.e., even 
||6rphine was administered. These arguments 
jp do not de f™tiveJy rule out the morphine 
H ; 6tion but, in any case, the results demonstrate 
*gortance of a control condition in which no 
Jujfetance is administered. Without the placebo 
fgft; one could erroneously have concluded that 
|cio suppress pain sensory ratings in peripheral 
emc pain. 

H^tudV by Arner and Meyerson, it was shown 
IjokIs fail to suppress idiopathic forms of pain, 
&|t Fig. 4, our results seem to confirm and 
$& s conclusion: neither the sensory nor affec- 
Jj|nsions of pain sensation were reduced by 
^ The observation that morphine exerted no 
M£atn affect ratings is rather surprising. In this 
^lapathic pain patients were the only ones who 
Report pain affect relief after morphine admin- 
l^The fact that, in contradistinction with the 
roups, most of them were opioid naive might be 
to explain this. However, in view of our 
ifnat in the neurogenic pain group no significant 
gnces in pain affect relief scores were found 
.^•..opioid users and opioid naives. this explana- 
^ms difficult to hold. 
|4o explain the observed differences in opioid 
*$Vetiess in the 3 groups? The answer to this 
.^.largely remains to be elucidated and, for a 
Jpn.of this issue> we refer tQ the paper by Arn€r 

cyerson [1]. in any case, the observed differences 
^responsiveness are certainly not a conse- 
J?0f differences in baseline pain levels. As is 
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n 

•wn in Fig. 2, baseline measurements of pain sensory 
ngs were remarkably similar. In the 3 groups, scores 
ged around 70 points on the 101-point rating scale, 
ch corresponds with rather severe pain. In con* 
listinction, there were some differences between 
pain affect ratings in the 3 groups. Highest baseline 
ct ratings were found in the central neurogenic 
i group. This further confirms that the emotional- 
ctive pain dimension is not simply a reflection of 
sensory pain intensity but that it depends as well 
psychological factors inherent to the pain syndrome 
-,16]. 

he study by Arner and Meyerson has been criti- 
J for biased patient selection, since their neuro- 
c pain patients all had previously undergone un- 
^ssful opioid treatment. Our results demonstrate 
even in opioid naive persons, no effect of mor- 
e on pain sensory ratings could be observed. In the 
urogenic pain groups, about half of the patients 
opioid naive. No significant differences in pain 
>ry ratings between them and previous opioid, users 
found. Moreover, the 2 neurogenic patients who 
ed that they experienced pain relief by taking 
ds (patients V.J. and J.H.) failed to show a signifi- 
effect on pain sensory ratings in our study. One 

hypothesize that the patients^ who previously 
opioids were in a state of withdrawal at the 
■mt of the study and hence that the observed 
s of morphine mainly reflect the treatment of this 
rawal syndrome. If this would be the case, opioid 
s would only be expected in previo us opioid users, 
n be seen in Fig. 5, the _degree of pain relief in 
1 users and opioid naive persons was not signifi- 
different (there was even a trend towards higher 
relief scores in opioid naive persons). Further- 
the fact that the 2 neurogenic pain patients in 
Jdy who reported pain relief after morphine were 

naive persons is also difficult to reconcile with 
ithdrawal interpretation. These considerations 
iake it improbable that in opioid naive persons, 
►ria might have counteracted an analgesic effect, 
light be argued that our study population is too 
to allow us to make firm conclusions on the 
responsiveness of neurogenic pain. For several 
s, this critique does not seem to be justified. 
14 patients suffering neurogenic pain partici- 
n the study. Second, in 3 patients suffering from 

and 5 suffering from peripheral neurogenic 
he morphine test was performed twice. High 
ssion correlations were observed which offers 
nal support for the reliability of our results, 
nd we would like to warn against clinical over- 
nation of our results. It would be presumptuous 
i that on the basis of these results, a definitive 
can be given to the clinically relevant question 
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of whether opioids suppress pain of neurogenic origin 
However, our results certainly add a new element in 
this complex and controversial debate. 
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Opioid responsiveness 
of cancer pain syndromes 

caused by neuropathic 
or nociceptive mechanisms: 

A combined analysis of controlled, single-c ose studies 

N J. Cherny, MBBS, FRACP; H.T. Thaler, PhD; H. FriedlanderJ Jar, MS; 
J. Lapin, RN; KM. Foley, MD; R. Houde, MD; and R_K Porter >y f MD 



Article abstract—We performed a combined analysis of the results from four cuuUuUet 
studies to assess the impact of inferred pain mechanism on the response to on opioid dn 
ceived 474 administrations of either morphine or heroin, and we assessed the analgesic 
riod with visual analog scales. We summarised this as a total pain relief (TOTPAR) scon 
oans reviewed information about pain characteristics and designated each case accordinr 
mam (neuropathic, nociceptive, or mixed) and the degree of confidence in the inferred mec* 
able/possible)* They grouped the cases as follows: nociceptive pain only (n = 2G5), neuror 
mixed (n = WSU We compared pain relief achieved by patients with different mechanism 
significant eovariates (duration of prior opioid aoWiuWatinn, doses of opioid aAn tnistflt 
pain intensity at the start of the study, BUNureaiinine ratio, and dose of admimsterer 
TOTPAR store of the group with any neuropathic pain was significantly lower than that 
pain oary (26.1 versus 20.4* p = 0,02). The score of the group with definite nociceptive 
TOTPAR = 28.0) was significantly higher than scores of the groups with possible/probable 
19.$), mixed mechanisms (TOTPAR * 20.2X definite neuropathic pain akme {TOTPAR - 
neuropathic pain ahme CTOTPAB. = 22JS). Id pairwise comparisons, there were no sign 
justed mean TOTPAR scores among the latter four groups. Among the patients with n 
spouse relationship was significant These data support the postulate that opioid Tespon 
eettenaive overlap in the responsiveness of pains mediated by neuropathic, nockeptive, aa 



single-dose relative-potency 
* A total of 168 patients re- 
esponse during a 6-hoor pe- 
3Vo e^erienoedpam dini- 
to the inferred pain mecha- 
; aniam (definite versus prob- 
ithic pain only (n = 40), and 
, with TOTPAR adjusted for 
ad in the previous 48 hours, 
opioid). The adjusted mean 
pf the group with jwriceptive 
pain alone (adjusted mean 
nociceptive pain (TOTPAR « 
20.6), and possible^profcalilE 
foant differences in the ad* 
nropaihic pain, the dose-re- 
rveusss is a continuum with 
mixed pain rae chantMiw . 
UROLOGY 1994j«;B57-«6I 



Trie dinieal bterature annrojcmry describes pains as 
'Wsceptave* or ^learopafiric " Tb& term ''nociceptive 
pain* is applied when pain is perceived to be com- 
mensurate with tissue damage associated with an 
identifiable somatic: or visceral lesion. Neuropathic 
pain 1 ' is applied when, pain is due to injury to, or dis- 
eases o£ the peripheral or central neural structures 
or is perceived to be sustained by aberrant so- 
matosensory processing at these sites. 1 - 2 These labels 
reflect inferences about underlying pathophysiology 
that cannot be independently confirmed and derive 
from the pain description, clinical signs, and evidence 
from ancillary tests. A neuropathic mechanism, for 
example, is most strongly suggested when a dyses- 



thesia occurs in a region t£ motor, sensory, or auto- 
nonric dysfunction associ ited with a discrete nerve 
injury. 2 Although the disti actions implied by these la- 
bels have been questkinec on the basis of expeiimeiir- 
tal findings in animal models, 1 they are widely re- 
garded as being chnicalry lelpful. 

One of the more saliet r. issues related to the dis- 
tinction between nocScept ve and neuropathic pain is 
the condnuing m mtr u vert / regarding relative differ- 
ences in opioid responsivt iess. 3 Some d mi ria n fl have 
suggested that neuropath c pains may be inherently 
resistant to opioid analg< am,* whereas others have 
postulated that opioid resixmsrveness is a continuum 
and that neuropathic met -lanisma may be one of the 
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Table 1. Distribution of study drag and dose 
a dminis tration in the four studies reviewed for 
this analysis 
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factors associated with a diminished analgesic re* 
sponse, 6 Only a few controlled studies have evaluated 
the relationship between pain mechanism and opioid 
responsiveness, and the issue is not resolved. 

We used a database drawn from the results of sev- 
eral double-blind, relative analgesic-potency assays 
carried out in cancer patients with chronic para to as- 
Bess the impact of inferred pain mechanism on the 
response to an opioid ding. 

Methods. A combined analysis was performed on the data 
derived from four controlled, siogle-gtaded-dose analgesic 
studies conducted from 1978 to 1983 at Memorial Sloan- 
Kfrttering Cancer Center (table 1). The studies evaluated 
angle intramuscular CEM) injections of morphine or heroin, 
single doses of oral (PO) heroin, and/or single doses of an- 
other study drug 1 . £acb study received approval from the 
Institutional Review Board of the institution, and all par- 
txapatingpatiftiitB gave informed consent 

Ttw studies used a twin crossover 4pff gn in whndi pa- 
tients were randomly assigned to receive either a high or 
low dose of a study drug. 5 There was a tanri^d difference in 
the iow and high doses. Afl patients had chrome cancer-re- 
lated pain that had been treated previoocty with an opioid 
regimen. The hnselrne opioid regimen waa withheld prior 
to the test dose, which was adininistered when the patient 
reported the return of pain of moderate or greater severity. 
The teat dose was administered using a double-Hind tech- 
nique. Following the dose, pain intensity and pain relief 
were measured repeatedly using visual analog scales (VAS) 
and categorical scales until 6 hours had elapsed or remedi- 
catnu was requested by the patient. 

Patient information waa prospectively recorded prior to 
admunsfeatum of each test dose. These data included de- 
mographics, tamer type and extent of disease, pain descrip- 
tors, prior opkad treatment* and indicators of hepatic and 
renal function. For the present study, this information was 
supplemented by a record of the drag administered (mor- 
phine £M versus heroin IM versus heroin PO), the dose 
(high versus low), and the aoalgeaie outcome. Analgesic 
outcome was recorded as the total pain relief (TOTPAR) 
summary score, TOTPAR waa expressed as the percentage 
of m a v iu iol passible pain relief represented in the area 
under the curve describing changes in the VAS pain relief 
over time. The range of potential scores was 0 to 100. 

Inferred pain mechanism* To classify cages according to 
inferred pain mechanisms, two experienced pain etrurians 
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(NJ.C. and «Tlt) fo&pem :; >njgy^^ 
of each study patient; TrV pam inechmuamrwere labeled 
neuropathic or nociceptive and the degree of confidence m 
each inferred meehnnisxn * tas graded as definite, probable, 
or possible. The criteria ft - the inference of a neuropathic 
mechanism included 3u& -^stive pain qualities (eg, lanci- 
nating, burning, or asset ated paresthesia or ollodynia), 
distribution of pain consistent with neural damage (eg; 
radicular, pdyradicular, ■ r glove and stocking), and evi- 
dence of corresponding ue cai injury or disease. The crite- 
ria for the mftarence of a •oricepfoe mechanism inrilnrieri 
suggestive pain quaHtxes ( g, aching, throbbing, colicky, or 
pulling), Wat or referred distribntum of pain consistent 
with known patterns of visceral or soma tie pain syn- 
dromes, and evidence of o ^responding somatic or visceral 
injury. Those cases in wl ich both mechaniam* were in- 
ferred were classified as it xed. Wben the dasaficatow of 
the two independent evahi iters differed, the cases were re- 
reviewed with a third investigator CLKP.), and disagree- 
ment was resolved by cor census. None of the ©valuators 
was aware of the analgesi. study outcomes for the patient 
at the time of tins assessm* nt ' 

For the purpose of an: lyzing analgesic outcomes, pa- 
tients were grouped accon bag to pain mechanism and the 
certainty with which orach inism was inferred. The follow- 
ing groups were evaluated nociceptive pain only (definite, 
probable, or possible), m uropathic pain only (definite, 
probable, or possible), and mixed syndromes. For the pri- 
mary comparison, the pop* lation waa dichotomized into a 
group with nociceptive pari only and a second group with 
any neuropathic pain, pa iing the neuropathic only and 
mixed mechanism cases). 

Data analysis, Covariate analysis waa performed to 
identify variables asaooabr 1 with increased TOTPAR. The 
feilowing covariates were t ^uateck duratiini of prior opi- 
oid adnumstratjon; dose ol opioid administered during the 
48 hours before the study i rug was administered; pain in-* 
tensity at the start of the sudy; high versus low test dose; 
age; sex; drug and route; rrtent of disease; serum lactate 
dehydrogenase; alkaline j phosphatase and bilirubin; the 
blood urea nitrogen (BUN creatinmo ratio, and inferred 
pain mechanism, Unfraria) ? significance levels were evalu- 
ated using Student's t tea! for diehotomoua variables and 
correlation coefficients for • rdinal data. Fur the multivari- 
ate analysis, the variable? were selected for a predictive 
model by stepwise Unearn gresston. Significance levels for 
the final model were aeaes^d after tmiisfbrmi eg TOTPAB 
scores to more closely eat* implicit statistical assump- 
tions of normality and constant error variance. In a sepa- 
rate analysis, the "poalabi ty" of the four trials also was 
tested by determining whe her the taoean TOTPAR associ- 
ated with the low and high closes varied across the studies 
after adjustment for oovor ites and by comparing the log 
dose-response slopes betwe* n the studies. 

For the primary anajysii which compared the analgesic 
response of pains dxn%rinr in rnechanism, TOTPAR was 
first adjusted for the signifi. ant covariataa-SperJncaily, the 
covariate regression equa ion was used to project each 
TOTPAR score to the value lhat would have been obtained 
had all covariates been at heir earn pie mean value. This 
adjustment was mane for i U significant covariates except 
pain mechanism; dose was *chided only in those analyses 
that assessed dose response for each pain inecharjisrn. 

WHh TOTPAR adjusted ir significant covaaatea, opioid 
issponsivenesd of pains can - ed by noaiseptiva, neuropathic, 
and mixed mechanisms wez 1 compared. The post hoc group 
comparisons were evahtafe 1 fay the conservative Scheffe 
method for linear contrasts q the context of an analysis of 
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covariauce. 7 Initial analyses of th^adjusted TOTPAE . 
e ag r es w<a e performed to 

of certainty (definite versus probable versus posshle). The 
pr^ble/posaiMe distinction, which was subjectively the 
least reliable, was not significant fer any rnedhaaigm, and 
Jn subsequent analysed these subgroups were combroed- 
fQse primary analysis compared the mean agisted TOT- 
PAR scores of the groups with nociceptive pain alone with 
that of the groups with any neuropathic pain. Secondary 
analyses compared the TOTPAR scores of the other sub- 
groups.. 

Results. Demographics. The sample comprised 168 
patients, 88 women and SO men, who together re- 
ceived 474 assessable drug admimstrations. The me- 
dian age -was 52 (range* 20 to 79), The six most com- 
mon tumor types were lung (n = 26% breast (n » 25). 
unknown primary (n - 10), sarcoma (n = 8X prostate 
(n = 8) r bladder (n = 8), and esophagus On = 8). The 
overwhelming majority of patients had disease that 
was either metastatic (n = 119) or locally advanced Cn 
- 3D. At the time of the study, all patients had pain 
of moderate or greater intensity. Based on standard 
equianalgeaic doses for patients with chronic pain, 8 
which use a relative potency ratio cf 3:1 for PO to IM 
morphine, the mefffan opioid analgesic consumption 
during the 48 hours prior to thesbudy was eqwakot 
to 100 mg morphine IM (range, 0 to 520X The me- 
dian <hiratzan of poor opioid therapy was between % 
and6m)oiahaonarategaricalficala 

Test for poolabiiity of data. Individual studies, as 
designated by drug and route of adjnmistratian, did 
not differ significantly in the TOTPAR scores ob- 
tained for either the low or the high doses or in the 
log dose-response relatkmships. These results, com- 
bined with the commonality in study methodology, 
investigators, chronology, and setting, indicate that 
the response data from these studies can be analyzed 
together without the mtrodnctbn of systematic bias. 

Covariate analysis, Covariate analysis demon- 
strated that the following variables were associated 
with increased TOTPAR scores: short duration of 
prior opioid administration, low doses of opioid in the 
previous 48 hours, low pain intensity at the start of 
the study, elevated BUNxratinine ratm, atri higher 
dose ofadnunistered opioid. Covariates that were not 
multavariatBly correlated with analgesic response in- 
cluded age, sex, drug and route of adminiffiratioii, ex- 
tent of disease, lactate dehydrogenase^ alkalmft phos- 
phatase, and bilirubin (table 2). 

Assessment of inferred pain mechanism. The two 
independent assessors concurred in the assessment 
of a neuropathic component in 72% of the pains sub- 
jected to test doses. Concordance in the assessment 
of a nociceptive ccraponent was 91& For the overall 
classification (xieuropathic versus nociceptive versus 
mixed), there was agreement in 86% of the cases, and 
disagreements were resorted by cxmsensua. 

Ninety percent (n = 425) of the test doses were ad- .. 
ministered to patients who had a nociceptive compo- 
nent to their pain. Of these, 205 were administered to 
patients with nociceptive pain only (definite n = 158, 
probable/possible n = 47), and 220 were administered 



Table 2. Covariate nnnrysls of factors determining 
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to patients who alsr had coexistent neuropathic pain. 
A neuropathic mechanism was the only cause of pain 
at the time of study m 49 cases (definite n =29, prob- 
aWefccssible n <= 20 . Thus, 59fc of the test doses (n = 
269) were adniimst'xed to patients assessed as hav- 
ing & neuropathic ^M^XKientto thepabx 

The groups were net babwtm! for covariates pre- 
dictive of analgesic response (table 3). Of the patients 
with neuropathi ; pain alone (definite and 
po^sible/probableX relatively tew had pain reported 
as severe or excru/ iatxng at the start of the study, 
and tte medmn dose of opioid administered during 
the previous 48 hov rs was relatively low in the poesi- 
ble/|prDbable subgroup. 

Opioid response < recording to inferred pain patho- 
phystobgr. The adj< isted mean TOTPAR score of the 
group with any ne>xropatfaic pain was significantly • 
lower than that of the group with nociceptive pain 
only (20,4 versus !6L1, p = 0.0009). The adjusted 
mean TOTPAR sco-^ of the group with definite noci- 
ceptive pain alone C XXTPAR « 2&0) was sigaincantly 
higher than that of the po&6ible/probabl& designarioii 
for the same medr anism (TOTPAR = 19.9), mixed 
xnechamsms (TOTl AR = 20l2), definite neuropathic 
pain alone (TOTP/ R =? 20.6), and poamMe^robable 
DeuTopa^iic pain a)me (TOTPAR - 22L9) (p«=0JX)2X 
In pairwise compaTisona, there were no significant 
differences in the adjusted mean TOTPAR scores 
among the groups vith possiblefprobahle nociceptive 
p ftm alone, mixed : itechani&ms, definite neuropathic 
pain alone, and pc ^sible^Trobable neuropathic pain 
alone. Patients wuVl neuropathic pa in de monstrated 
a significant difference in s^ustedTOlSPAR between 
the low-dose and ft • j high-dose group. 

Discussion. This s nalysis of the results of 474 opioid 
test doses from four randomized double-blinded. 
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Table 3. Tlie distribution of covariates positively correlated with TOTPAR bat* ecu the p»» medbanism 
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graded-dose analgesic trials suggests a great overlap 
in the responsiveness of pains mediated by neuro- 
pathic, nociceptive, and mixed pain mechanisms. 
Neuropathic pains did respond to an opioid ^ajpyfr, 
bat the response to a fixed dose was generally less 
than the response of a nociceptive pain to the same 
dose Uris difference in responsiveness was most pro- 
nounced when an exclusively nociceptive mechanism 
could be interred with a high level of certainty. 

The validity of these conclusions depends on (1) 
the methcdologic controls used during each of the 
analgesic studies, (2) the validity of a combined anal- 
ysis, (3) the validity of the covariate analysis and the 
subsequent adjustment of the outcome measure for 
significant covariates, and (4) the validity of the pain 
pattaphyaiology classification and comparison. The 
methodology used for this analysis addressed each of 
these issues, as follows: 

The controlled single-dose assay is a well-vali- 
dated method for the assessment oF analgesic efli- 
cacy.*a» Although the use of the TOTPARaa aaunv 
niajy score for analgesia can potentially confound du- 
ration of effect with magnitude of effect when com- 
paring dissimilar drugs with differing duration of ac- 
tion* (here is a broad consensus supporting the util- 
ity of the TOTPAR score for comparison of analgesia 

between different dnaea cf ntw gmplgtxqf* OT oppfo^jr^ 

of similar duration of action." Important method- 
ologic controls employed in each of the studies in- 
cluded random assignment of dose, double-blinded 
adniiriiatration, and the use of validated outcome 
measures. 

As described previously, the methodology ibr each 
trial was identical, as were the investigators and 
chnkal setting. 19 These factors support the poolabil- 
ity of the trials. This assumption was further sup- 
ported by the covariate analysis, which failed to iden- 
tify differences in analgesic response between, stud- 
ies, and by the absence of significant variation be- 
tween the studies in the log drae-respanse relation- 
ships, as measured by the difference between mean 

S80tfBUBOLOGY44M^y 1094, 



T0TTAR of the tow and li&i doses. 

The use nf covariate ai alysis to evaluate summary 
scores of analgesic response can provide substantive 
in&rmation about noncoo i trolled factors that may in- 
fluence outcome in confer > lied trials. 1348 Covariate-ad- 
justed analyses have bet a used previously to evalu- 
ate relative treatment eJ 'icacy among subsets of pa- 
tients that difler in the distribution of significant co- 
variates. Hie magnitude of outcome adjustment re- „ 
quired for any covariate iepends on both the degree 
of cospariiy between the treatment groups and the 
strength of correlation between the covariate and the 
outcome variable. For es imple, a covariate analysis 
applied by WaUenstein >t al in a relative potency 
study comparing hydinmorphone and heroin demon- 
strated the influence of the time since last opioid 
dose and prior opioid » take on the analgesic re- 
sponse to the study drug and allowed valid iirtarpre- 
talionof thedata. IS 

The classification of i ases according to inferred 
pain mechanism is the s ost problematic element of 
the study. There coritrnnj s to be disagreement about 
the definition and char icteristica of neuropathic 
pain. 17 ' 18 For example, tlv&e is ongoing debate as to 
whether pain caused b r tumor compression of a 
nerve is nociceptive, mediated by putative nocicep- 
tive nervi nervorum, or onnrcpatlbic. 1 * The defkriticn 
applied in this study w;<s mchisfve, encompassing 
the heterogeneous patht > physiology of neuropathic 
pain. 1 Although the use diagnostic criteria for the 
classification of pain mec) lanism by chart review has 
not been previously valid tied, the vafidity of the ap- 
proach is supported by tr e oonccrdance between the 
two independent assesso rs, the use of a confidence 
grade, and the pattern oJ the hndings. The observa- 
tions that a probable or j assmle nooceptive-anry di* 
agnosis had a response t tat tended toward that ob- 
served with neOTOpathic pain whereas probable or 
possible neriropathio-onj / pain yielded a response 
that tended toward that observed with nodceptive 
pain both support the v ilidiry of these confidence 
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ffrades- We inferred pain mechanisms without 
knowledge of other coyaristea or the analgesic 



^ce^abouttheroleofaplae^ 
neuropathic group is mitigated by ^seofa 
eraded^doee dooble^jlind technique m all the studies 
ind the observation of a sigmtonfc ^^^rt' 
lationshto anamg the patients w>thiieijrapailucpfiin. 
This dose effect, which oaaiired in nioet si*e«^?a, 
would not be expected if analgesic response were to 
onfer to a placebo response. Together, covaniate analy- 
B^suggest that the analgesic responai^enesao^ 
served in fttese studies was iirfhifinced by a vanely of 
pattat and pain factor*, emong which was the nn- 

d ^^fes^nof^ analysis suggest that (1) neuro- 
pathic pains do lespond to opioidfebatihe re^on^i« 
^Xless than that of nodceptive pain, <2> tore 
t great variability in the magnitude of opioid re- 
sp^ae even among patients with P^^^ 
n^hanifim, and (3) there is considerable overlap be- 
tween the responses of nociceptive and neuropathic 
pains. The finding of opioid response «^?*?*J* 
whic pains replicates several previous dinical 
ETa ^b^controUed trial involving 19 adults 
with postherpetic neuralgia deinonstrated ^algesic 
effects ten nwirphine that were ajgn^cantly corre- 
S£d to morphine blood levels » Studies Oat sto 
fied pafeota aecorcBng to inferred pathophysiology 
and ieed^tientOTitrouod analgesia to judge opioid 
response found Hat nenropatiuc pain can respo^ 
ahoTt^term opioid treatment but is pnerany teas re " 
gpoosive than nociceptive pain; in the moivrfual pa- 
^acknowledge of the pain mechanism atone was 
Jrfsb^ of Kkdihood of analgeaic re, 

8P ^^^t supports the cHnical view 

&at a trial of opioid therapy in ™* 
OTffident severity should not be ^ortertrf 
solely on the baais of inferred pathophysiology. Al- 
Soug* the identification of specific patient and pam 
cSexistic may Bug^the^^oodofr^ 
sponae, responsiveiiess cannot be rehaWy^«teted 
ST^icdrsrkhial patient Given the varwHhty of re- 
sponse, all opioid trials in the cluneal settog should 
include dose titration unii 1 adequate analges^occurs 
or intolerable adverse effects fiupervene. Al&ou^ 
neuropathic pains may be leas hkely ^ respo^in 
such trials. Hub approach will identify those respon- 
dera who can gain aubataniial cHnkal benefit feim 
opioid therapy. 
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Pain is a complex and disturbing symptom 
for cancer patients and their caregivers. It has 
been defined as "an unpleasant sensory and 
emotional experience associated with actual or 
potential tissue damage, or described in terms 
of such damage." 1 "Nociceptive" pain results 
from the stimulation of peripheral nociceptors 
in somatic and visceral tissues by noxious 
stimuli (stimuli that could be damaging to 
normal tissues). However, pain may .also arise 
from disturbance of function or pathologic 
change in the peripheral or centra] nervous 
systems. This type of pain has been termed 
"neuropathic" pain. The high prevalence of 
painful neurological conditions in the cancer 
population 2,3 and the relative resistance of 
neuropathic pain to symptom control inter- 
ventions compel the clinician to understand 
the assessment, diagnosis, and treatment of 
neuropathic pain syndromes. 



Definitions 

Neuropathic pain has been described as a 
"non-nociceptive" pain or "deafferentation 
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1 The latter term suggests the abnormal 
tion of impulses by neural tissue that 
en divorced from afferent input. The 
a from which impulses arise could be 
the peripheral nervous system or the 
nervous system. 

iceptive mechanisms also may be 
d in the production of neuropathic 
Figure 1). These nonciceptive mecha- 
nay be involved when noxious stimuli 
e afferent impulses in nervi nervorum, 
icrve fibers that innervate peripheral 
and signal damage to the nerve 
re. 5-7 Thus, a teleological approach 
identify three categories subsumed by 
n neuropathic pain: nociceptive neuro- 
pain, non-nociceptive pathologic activa- 
f peripheral generators, and non- 
stive pathologic activation of central 
:ors. 

es of neuropathic pain in the cancer 
include compression or infiltration of 
by tumor, nerve trauma secondary to 
stic or surgical procedures, and ner- 
stem injury (including spinal cord) fol- 
treatments, such as chemotherapy or 
n. Regardless of the category or cause, 
athic pain may be clinically defined by 
distinguishing characteristics, includ- 
lormaliries in pain quality, pain distri- 
consistent with neural damage, and evi- 
of corresponding neural injury or 
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« l ««on i pain, sympathetically maintained 
of 'vhiS h PCnpheral neur °P^- 
ms as This d IV1S .on has intrinsic appeal in that 
cer u-al and peripheral nervous system pat^ 

ego ✓ of deafferentation pain. 

ha^e TP 011568 < ta ma gnitude or quality) 
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gressive increases in frequency and intensity 
can produce sensations ranging from non- 
painful taps and tingling or buzzing sensations 
to sharp stabbing and burning pains. This pro- 
gression correlates with a gradual recruitment 
of different types of nociceptive nerve fibers. 

Other mechanisms have been demonstrated 
exclusively in nerve injury models. Damage to 
peripheral nerves may induce sensitization of 
nociceptors to cutaneous stimulation 36 ' 17 and 
epinephrine 18-20 and may also induce altered 
processing in central neurons of the spinal 
cord. This altered processing is characterized 
by changes in both excitability and extent of 
receptive field. 21 ~ 23 Spontaneous discharges in 
neuromas formed after nerve transection may 
play a role in shooting pains described after 
nerve damage. 21 In addition, several mecha- 
nisms of neuropathic pain demonstrated in rat 
models support the existence of inflammatory 
or nociceptive nerve pain 



24-26 



gg Clinical Assessment 

Several principles apply when evaluating 
pain in a cancer patient, first, pain should be 
considered an expected part of the clinical 
course of the disease. Because pain is such a 
frequent symptom, questions regarding the 
presence and status of painful symptoms 
should be a regular part of every encounter 
with a health-care worker. Second, the validity 
of a patient's pain experience should be 
: affirmed and his or her pain intensity ratings 
: should be used to guide investigation and 
; treatments. Physicians and nurses often esti- 
mate their patients' pain experience inaccu- 
rately. 27 Third, multiple pain complaints are 
common among cancer patients, and somatic 
and neuropathic pains frequendy coexist 38 A 
thorough evaluation therefore requires an 
assessment of the characteristics of each pain 
or pain component. 29 

A complete history of pain should encom- 
pass past medical history and a chronology of 
the cancer. 8 This may include presentation at 
diagnosis, cancer treatments, complications of 
treatment, and circumstances of relapses. Also 
important is a history of pain response to pre- 
vious therapies including surgery, chemo- 
therapy, radiation therapy, anesthetic proce- 
dures, physical measures, and analgesic or 
non-analgesic medications. Other symptoms 



that o cur during the time course of the pain 
must ilso be elicited; these may indicate pat- 
terns of tissue damage or point to cancer 
recun ::nce as the etiology of new pain. The 
histor should elicit a rating of pain intensity. 
Pain i i tensity is often rated on a verbal rating 
scale >r a numeric scale between zero (no 
pain) :md ten (the worst prain -imaginable). 
Other tools including visual analogue scales 
have b ,*en devised to assess this parameter. 29 ' 30 
Quanl ty of pain on average, at maximum 
intensity and at minimum intensity, and 
chang* s of pain intensity with various maneu- 
vers ai d with recent use of medication are all 
helpfu descriptors to characterize the pain 
experi :nce. Once a baseline level of pain has 
been i lentified, the continued use of a vali- 
dated ; >ain assessment technique over tune will 
provid a reliable measure of a patient's 
respon c to therapy. 

A m iltidimensional pain description can be 
elicitet through use of the McGill Pain Ques- 
tionna re (MPQ) which is often used as a vali- 
dated esearch tooL The MPQ contains 78 
adjecti es that cluster in 20 categories and 
assess he sensory, affective and evaluative 
compo lents of pain. Its limitations include 
unreli; ble summary measurement of pain 
over a termed period of time, and difficulty in 
fitting ancer pains into the specified pain pat- 
terns o the MPQ. 33 

Pain 1 r istory and Neuropathic Pain 

Desc iptions of pain quality are useful to 
charac erize neuropathic pain. Neuropathic 
pain is often described as a dysesthesia: lanci- 
nating, burning, pressure or vice-like, electric, 
shock-1 ke, pricking, and tingling. 932,33 There 
may be spontaneous paroxysmal pains in addi- 
tion to underlying constant pains, 9 Allodynia 
is ofter spontaneously reported as severe pain 
caused by contact with bedclothes or under- 
garmei ts. 9 Abnormal responses to pressure, 
warmtl . cold, and light touch should be que- 
ried ar i patients should be asked whether a 
stimuli n results in an unpleasant sensation, 
abnorn al intensity, delay, radiation, localiza- 
tion, oi after-sensation. 

. The location of the- pain should be 
describ ^d, with particular attention to patterns 
consistt nt with nerve damage. 8 Thus a pain 
may bt described in the distribution of a 
periph< !*al nerve, as dermatomal or represent- 
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mg damage to a nerve rooc (radicular), in the 
distribution of multiple nerve roots 
(polyradicular or plexus), as a larger region 
such as that innervated by a. damaged central 
pathway, or as a symmetrical pain in the 
extremities, for example, painful peripheral 
neuropathy or myelopathy or of higher origin. 

In contrast, somatic and visceral nociceptive 
pains are usually described in different quali- 
tative terms. Somatic pains have been 
described as well localized, with sharp, aching, 
throbbing, or pressure-like qualities. Visceral 
pains are usually less well localized and may be 
referred to characteristic cutaneous sites. 
Qualitative descriptors may depend on the 
nature of visceral involvement Thus, obstruc- 
tion of a hollow viscus results in crampy gnaw- 
ing pain, whereas sharp throbbing pain is 
reported in cases of organ capsule involve- 
ment 5 

The ability of cancer pain patients to pro- 
vide qualitative descriptors spontaneously may 
be quite limited, presumably due in part to 
limited vocabulary to articulate the experience 
and to the unfamiliar quality of some neuro- 
pathic pains. 34 Thus, the use of pain descrip- 
tor lists such as those contained in the MPQ 
may assist qualitative evaluation. 

Last, the history should evaluate for other 
neurologic symptoms. These may be anesthe- 
sia or hypesthesia (increased threshold for 
sensory detection) to a variety of sensory 
modalities; weakness; or sympathetic nervous 
system involvement (including vasomotor 
changes and dystrophic changes). 

Examination 

The physical examination in patients with 
neuropathic pain must include a detailed neu- 
rologic examination. A systematic sensory 
examination should concentrate on areas 
related to the location of pain and should 
include testing of all cutaneous modalities and 
even repeated stimuli (to elicit hyperpathia) . 
Observation for sympathetic changes will also 
be important. The physical examination 
should include provocative maneuvers to try 
to elicit the pain; a positive provocative 
maneuver can have diagnostic significance. 
Diagnostic Investigations 
and Neuropathic Pain 

Diagnostic studies should be guided by find- 
ings on history and physical examination, 
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liarity with common modes of spread ofl 
patients cancer, and knowledge of thM 
mon neuropathic pain syndromes (sell 
>v). A review of previous laboratory ancfL 
ing studies is important 8 and may with| 
nd of new clinical information, provide alt 
spective diagnosis. Algorithms have beenl 
mined for the investigation of some con/' 
syndromes, such as back pain in the can- J 
>atient, and these may serve as usefuli! 
s to diagnosis. 35 * 36 < 
evaluating cancer patients with neuro- 
: pain, computerized tomography (CT) 
Lgnetic resonance imaging (MRI) can be % 
able. CT may be sufficient when defin- ? 
one and soft tissue abnormalities. MRI ; 
les optimal visualization of epidural spi- '; : 
>rd compression, nerve root impinge- • 
and parenchymal brain metastases. 29 
scintigraphy will provide evidence of 
atic bony disease or a pattern consistent 
irect bony extension, which may fit the 
I picture of adjacent nerve involvement 
elected circumstances, tumor markers 
s carcinoembryonic antigen (CEA) in 
:arcinoma may support the suspicion of 
;nt disease and allow an etiologic diag- 
\s in all investigative procedures, how- 
Lbe-negative results can occur; clinical 
nt and a high degree of clinical suspi- 
lould dictate further evaluation or 
ling if the clinical picture is consistent 
rve compromise. 37,38 
laboratory and imaging study should 
onally reviewed, with particular atten- 
areas of potential disease identified by 
dinical information. 8,29 In addition, it 
n wisely stressed that pain must be 
d during the process of evaluation; 8 
rapy can be tailored once the results 
igation are known. 

ition of a patient with possible neuro- 
ain is critical to identify new treatable 
•y in a cancer patient. In a review of 
>ain patients referred to the Pain Ser- 
(emorial Sloan-Kettering Cancer Cen- 
previously unsuspected lesions were 
i through a pain evaluation in 64% of 
ions and a large proportion of these 
irologic* Many of diese patients were 
isidered for primary antineoplastic 
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Validity of Clinical Classification 

The ability of clinicians to distinguish 
among neuropathic and other pain mecha- 
nisms has not been systematically studied. 
Studies that have evaluated the utility of verbal 
descriptors to distinguish among pain syn- 
dromes have yielded mixed results. For 
example, studies using the MPQ have had vari- 
able success in distinguishing between neuro- 
pathic and non-neuropathic pain among 
patients with non-malignant disease. A pain 
questionnaire based largely on the MPQ was 
not successful in differentiating four pain cat- 
egories in patients with nonmalignant pain, 
one of which included the diagnosis of periph- 
eral neuropathy. 39 In contrast, the MPQ has 
been shown to correctly classify 91% of 
patients as having trigeminal neuralgia versus 
atypical facial pain on the basis of seven 
descriptors. 40 A similar level of discrimination 
was achieved by the MPQ for patients with 
painful diabetic neuropathy versus patients 
with painful legs or feet of other etiologies. 41 
Several studies have assessed the ability of 
qualitative descriptors to distinguish cancer 
pain according to etiologic classification. 
Boureau et ah 33 used a French adaptation of 
the MPQ to compare verbal description of 
pain between a group of patients with neuro- 
pathic pain arid a mixed group of cancer 
patients with chronic nonmalignant pains. Sev- 
enteen descriptors had a significant inter- 
group frequency difference. The words that 
were chosen with increased frequency in the 
neuropathic pain group included burning, 
electric shock, tingling, pricking, itching, and 
cold. Seven descriptors in a discriminant func- 
tion analysis correctly assigned 77% of neuro- 
pathic pain patients. Validation with a second 
group of patients widi neuropathic pain per- 
mitted diagnostic categorization in 66%. 

The latter finding conflicts with another sur- 
very of cancer patients who were asked to 
describe their pains using their own words. No 
differences were found in word usage with 
respect to cancer pain etiology (bone, nerve, 
or soft tissue). 34 

Cherny et al. 28 classified patients with 
chronic cancer-related pain according to 
inferred pain mechanisms. This classification 
was determined by independent review of case 
records by two experienced pain clinicians. . 



Pain j lechanisms were labelled as having neu- 
ropat tic or nociceptive components and were 
grade L as to the degree of confidence in each 
infen -d mechanism. The criteria for infer- 
ence )f a neuropathic mechanism included 
sugge tive pain qualities (for example, associ- 
ated < ysesthesias or paresthesias), distribution 
of pa n consistent with neural damage, and 
other evidence of corresponding neural injury 
or dL ease. Concordance between the two 
assess* rs was 72% for pains with a neuropathic 
compt >nent and 91% for pains with a nocicep- 
tive c< mponent. Overall agreement was 65%. 
Class!) cation also revealed a substantial over- 
lap fo these two mechanisms: a neuropathic 
raech; nism alone was the cause of pain in 
10% c cases whereas the percentages for noci- 
ceptiv ^ pain alone and mixed mechanisms 
were * 9% and 41%, respectively. Classification 
of pai x as neuropathic in a clinical cancer 
stagin; system has been shown to predict prog- 
nosis * dth respect to effective analgesic treat- 
ment/ ~ 

In s immary, results of studies assessing the 
ability to differentiate neuropathic from other 
forms >f cancer pain on the basis of qualitative 
descri >tors provided by patients or clinical 
assess nent by physicians indicate that, 
a] thou tfi possible, discrimination is only mod- 
esdy r< liable and therefore variably successful. 
This u iderlines the necessity for a high index 
of susj icion and an awareness of the frequent 
coexis* ince of multiple pain mechanisms in 
any gi en cancer pain patient. Instruments 
such a the MPQ may be helpful in differenti- 
ating i europathic pain using descriptors. 

Differential Diagnosis 

Wh< n evaluating a cancer patient who 
appeal < to have neuropathic pain, the clini- 
cian d velops hypotheses regarding potential 
causes. Underlying pathology encompasses a 
broad pectrum of disorders, including recur- 
rent c :* progressive neoplasm, direct side 
effects i>f cancer treatment, and causes related 
to neii ler the cancer nof its treatment. Cer- 
tainly, iny mechanism of nerve injury known 
to occi r in non-cancer patients may also occur 
in cam er patients. 

Clot ston et al. 3 prospectively evaluated a 
consec itive series of neurological problems in 
patieni * with a history of systemic cancer. In 
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pam both showed positive responses, 
m tins study, the opi oid effect £ CQr> 
-ndependent of affect, as there was no 
njnood in the absence of a change in 

IZif Z f^** °Pioid responsive- 
.easured by total pain rcIie f score for 

whose cancer pain syndromes were 

as neuropathic or nociceptive The 

f provided by single graded doses of 
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Table 1 
Adjuvant Analgesics 



Tricyclic antidepressants 

Anticonvulsants 
Local anesthetics 

Neuroleptics 
Other 



Ami trip tyline 
Desipramine 
Carbamaze pin e 
Lidocaine 
Mexiletine 
Haloperidol 
Capsaicin {topical} 
Clonidine 



M 



m 



m 



an opioid was significandy lower for the neu- 
ropathic pain group than for the nociceptive 
pain group. These results appear to support 
die traditional view that neuropathic pain 
responds less well to opioids than nociceptive 
pain. However, the study revealed 4, a great 
overlap in responsiveness of pains mediated by 
neuropathic, nociceptive and mixed pain 
mechanisms." In addition, there was a signifi- 
cant dose-response relationship among the 
patients with neuropathic pain. This would 
suggest that there is a continuum of opioid 
responsiveness for pains described as neuro- 
pathic. 

One reason for the apparently disparate 
responses of neuropathic pains to opioid 
drugs among published reports may be a fail- 
ure to differentiate the so-called nociceptive 
neuropathic pain from deafferentation pain. 58 
Pain due to peripheral nerve involvement by 
tumor may show more opioid sensitivity, par- 
ticularly if a deafferentation component is 
absent or less marked than the nociceptive 
component. 59 

Evaluation of response of neuropathic pain 
to opioids requires well-designed randomized 
clinical trials, which must take into consider- 
ation the heterogeneous population of 
patients with neuropathic pain and differenti- 
ate patients by subgroup according to etiologi- 
cal and pathological mechanisms. 60 The bulk 
of currently available evidence supports a con- 
tinuum of opioid responsiveness for patients 
with neuropathic cancer pain. 

Adjuvant and NonOpioid Analgesics 

Nonopioid analgesics [such as acetami- 
nophen and the nonsteroidal anti- 
inflammatory drugs (NSA1DS)] and adjuvant 
analgesics have been widely used — and 
misused — in the treatment of cancer-related 
neuropathic pain syndromes (Table 1). Clini- 
cal experience has affirmed the utility of com- 
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an NSAID or acetaminophen with an 
51 The nonopioid may yield an addi- 
d therefore opioid-sparing, effect. Stan- 
mcer pain algorithms include the early 
ion of opioid-nonopioid combinations, 
:^se principles also hold for neuropathic 

use of adjuvant analgesics in the treat- 
of neuropathic pain is now widely 
d. 62 Adjuvant analgesics are medica- 
ith other primary indications that are 
<ic in some painful conditions. The 
cepted of these agents in the treatment 
ropathic pain are the tricyclic an tide- 
its and anticonvulsants. 63 Antidepres- 
>articularfy the tricyclic drugs such as 
cyline and desipramine, have demon- 
effectiveness in postherpetic neuralgia 
lixed neuropathic pains of non- 
int etiology. 64 " 70 Neuropathic cancer 
I so appear to respond to these tricyclic 
mds. ' 69 ' 70 The anticonvulsant drugs 
it useful in the treatment of lancinating 
f paroxysmal onset/ 1 ' 72 For example, 
izepine has been shown to be effective 
reatment of neuropathic pain. 63 ' 73,74 
r adjuvant analgesics may be useful in 
itment of neuropathic .pains, but are 
ly considered second-line agents for 
efractory to tricyclic antidepressants 
ticonvulsants. For example, baclofen 
to be effective in the treatment of 
nal neuralgia, 75 but has not been 
ely studied in other types of neuro- 
ancer pain. Oral local anesthetics such 
-nide, mexiletine, and flecainide may 
d in the treatment of a variety of lanci- 
t constant dysesthetic pains. 76 " 79 Intra- 
or subcutaneous lidocaine has demon- 
only variable effectiveness in 
tthic cancer pain, 80 " 82 and the appar- 
)arity in analgesic outcome between 
elated and non-cancer-related neuro- 
>ain is not understood and remains an 
clinical controversy, It is possible that 
: current pathophysiological processes 
i ting to the development of cancer- 
neuropathic pain — both nociceptive 
n-nociceptive — may account for the 
and apparendy unpredictable analge- 
onse to systemic local anesthetics in 
• illation. Neuroleptics, 79 topical capsai- 
and oral or transdermal clonidine 85 ' 86 
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have also been used for neuropathic pain, and 
corticosteroids, 87 phenoxybenzamine, prazosin, 
and nifedipine 79 have been administered to 
those with sympathetically maintained pain. 

Sympathetic Blockade 

If a sympathetically maintained pain is sus- 
pected on the basis of clinical characteristics, 
sympathetic blockade should be considered 
for diagnostic and, perhaps, therapeutic pur- 
poses. The possibility of sympathetically 
maintained pain should be entertained when- 
ever neuropathic pain is accompanied by local 
signs of autonomic dysreguiation (for 
example, vasomotor changes, sweating distur- 
bances, or local swelling) or trophic changes. 
It is important in patients who have painful 
brachial piexopathy associated with arm swell- 
ing and erythema to consider the possibility of 
sympathetically maintained pain and not to 
simply assume an associated obstruction of 
venous outflow or lymphatics. 

Epidural Injections 

Epidural opioid adrninistration is occasionally 
helpful in patients with neuropathic cancer pain 
Wh ° res P° nd « d to aggressive systemic 

opioid. 47 - 3 *- 91 Epidural administration of local 
anesthetics, particularly bupivacaine, also has 
shown encouraging results in cancer patients 
with neuropathic pain, especially those failing 
opioid treatment, 9 *^ 4 Recendy, epidural cloni- 
dme has been shown to produce successful anal* 
gesia in intractable cancer pain, particularly in 
neuropathic pain. 95 

Response to Neurosurgical Interventions 

Clinical experience suggests that the likeli- 
hood of a poor response following neurolytic 
procedures is greater in neuropathic than 
nociceptive pain. 96 " 98 A favorable response to 
local anesthetic block does predict the efficacy 
of neurolysis. 

It is possible that neuropathic pains with dif- 
ferent mechanisms have differential responses 
to neurolytic procedures. A deafferentation 
pain may be worsened, whereas a peripheral 
neuropathic pain widi no central mechanism 
involved may be ameliorated. For example, 
peripheral blocks have shown clinical efficacy 

in ^iwfS}* 1 " ° f brachial P^xus neuropa- 
thies. • Because of the concern about wors- 
ening pain, nondestructive approaches are 



ofte i considered, For example, neurostiniuip 
tior procedures may be helpful in neuri^ 
pad ic pain. 101 ' 102 * 
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ropathic Pain Syndromes 
lancer Patients 

ncer pain syndromes have been wejj 
ibed in many recent reviews. 8 ' 29 * 1 * 13 Thf 
ssion herein will focus on those 
es diat commonly present with a majqji 
*nt of neuropathic pain. 

)pathic Pain Secondary to 
w-Related Pathology in Cranial NerveM 
nful cranial neuralgias may occur secff 
y to base of skull metastases, leptom? 
f^J rae£astases > or head and neck can| 
Base of skull metastases arfJj 
:terized by several well-described syn! 
s and are often associated with pri-J 
umors of the breast; lung, and prostate J 
1 as others. Constant localized aching 
rom bone destruction and neurologic" 
s from progressive cranial nerve palsies 
rdinal manifestations. In general, the 
don for neuropathic pain associated" 
anial nerve dysfunction should include; 
g of the head with CT and MRI, andl, 
mes cerebrospinal fluid analysis with 1 
7- 

middle cranial fossa syndrome presents 
.rial numbness, paresthesias or dyses- 
leuropathic pain in the distribution of 
ond or third divisions of the trigeminal 
Associated motor deficits include weak- 
the masseter or temporalis muscles or 
us palsy. 

ugular foramen syndrome may present 
□pharyngeal neuralgia. 105 This pain is 
ted over the ear or mastoid region and 
liate to the neck or shoulder! Associ- 
:icits include a Horner's syndrome and 
»f the palate, vocal cords, sternocleido- 
muscle, or trapezius muscle. This syn- 
ias also been described as the result of 
ningeal metastases 106 and local exten- 
lead and neck malignancies. 107 Ic can 
iated with syncope. 108 
Irome which clinically mimics classical 
al neuralgia has been reported sec- 
:o ^ tumors in the middle or posterior 
or from leptomeningeal 
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Metastases. 3 13 This association between 
jlgigerainal neuralgia and tumor is not uncom- 
IP^gon, and cancer patients with a new onset of 
^^igeminal neuralgia should have careful iinag- 
ljp g of the base of skull. 110 - 131 

WPostherpetic Neuralgia 

%0 If Although not caused directly by tumor, pos- 
^|kerpetic neuralgia is more frequendy seen in 
^association with malignancy. 114 Acute herpetic 
ection has also been shown to occur in spe- 
cific sites related to the primary tumor 115116 A 
||uggested definition for postherpetic neural- 
^l^ia is a persistence of pain in the region of the 
||<Sriginal herpetic infection for a period of at 
|f least 2 months after the disappearance of the 
114 The pain assumes a der- 



gskin erupdon. 
Ijaiatomal distribution. 



^0umcnr-Related Mononeuropa thy 
IpS'The most commonly described tumor- 
ferelated painful mononeuropathy is intercostal 
PPi&erve injury secondary to rib metastases with 
Mocal extension. 29 Tumor invasion of the sci- 
!g$tic notch has also been reported and presents 
^th symptoms suggestive of sciatica. 8 

^father Neuralgias 

i^g* Sharp, shooting neuropathic pain can 
[^develop along the distribution of virtually any 
^sensory nerve, and would appear to respond 
die same analgesic interventions as the bet- 
^^pter studied cranial neuralgias. 117 Invasive can- 
Itecer should be suspected and evaluated with 
^Appropriate imaging studies. Radiation dam- 
tftage or systemic neuropathy can cause similar 

^^^^^diculopathy 

A radiculopathy may be characterized by 
^fdermatomal. pain in the territory innervated 
J^by the dorsal (sensory) spinal roots. Cancer- 
0 related radiculopathy may present on either or 
^Ig^both sides of the midline, and tends to be uni- 
SlfSSS lateral in the cervical and lumbosacral regions 
Ifei^S ' and bilateral in the thorax. 11 * In cancer 
^c;^ patients, it is most commonly caused by an epi- 
^^^dural tumor mass or leptomeningeal 
^.metastases. The pain, which often has dyses- 
|?^thetic qualities, is exacerbated by cough, 
^ :sneeze » recumbency, arid strain, 
^flg;'' The implications of painful radiculopathy 
j§t§:. for urgent diagnosis of associated spinal cord 



comj ression and algorhithms for clinical 
diagi osis have been well described else- 
whei ;. 5S - 119 - 12J ME1 is considered the best 
imag ng modality, 122 although there have 
been no systematic trials comparing MRI with 
CT l lyelography. Several prognostic indica- 
tors, when present in addition to radicular 
pain, can increase the probability of concomi- 
tant i pidural cord compression. These include 
centi d back pain occurring in a rapid cre- 
scen< o pattern; 118 the presence of an abnor- 
malit on plain radiograph at a level consistent 
with he clinical findings, especially if there is 
great r than 50% vertebral body collapse or 
pedi( ie erosion; 123 and positive scintigraphy at 
an aj propriate level. 124 A careful evaluation is 
essen ial. Cancer patients with radiculopathy 
due o lumbar disc have been wrongly diag- 
nose ( with epidural tumor, and treated with 
onco ogic interventions including radiation 
thera ry or castration. 125 

Ra liculopathy may also develop secondary 
to le ;tomeningeal metastases. Clinically, lep- 
tome dngeal metastases may produce multifo- 
cal n urological signs and symptoms at a vari- 
ety oi levels, including cranial neuralgias. Most 
comr ionly, they produce a generalized head- 
ache mth radicular pain in the low back and 
buttc ks. 126 Lumbosacral radiculopathy may 
occuj because gravity predisposes cancer cells 
to se tie on the nerve roots of the cauda 
equii a. There* may be other accompanying 
symp cms, including change in mental status, 
seizu es, hemiparesis or ataxic gait Diagnosis 
may >e made on the basis of cerebrospinal 
fluid i CSF) cytology, which is positive in up to 
90% >f cases if at least three lumbar punctures 
are >erformed. 127 MRI with gadolinium 
enha icement is the most sensitive imaging 
test, n a series of breast cancer patients with 
lepto neningeal metastases treated with radia- 
tion, corticosteroids, and intraventricular or 
intra liecal chemotherapy, median survival was 
7 mi nths. 128 The survival for untreated 
patie its, or for patients with treatment refrac- 
tory icoplasms, such as squamous cell card- 
nom; . is usually 4-6 weeks, 

Cerv col Plexopathy 

Inf ltration of the cervical plexus by tumor 
can | roduce several pain syndromes, depend- 
ing < n the pattern of nerve involvement. 129 
Com non clinical settings include local ex ten- 
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sion of a head and neck tumor or cervical 
lymph node metastases. Pain can occur in the 
preauricular area (greater auricular nerve), 
postauricular area {lesser and greater occipital 
nerves), anterior neck (transverse cutaneous 
and supraclavicular nerves), and other areas 
of the head and neck. Associated findings 
include ipsilateral Horner's syndrome or 
hemidiaphragmatic paralysis. CT or MRI 
evaluation may be necessary to rule out associ- 
ated epidural cord compression. 

Brachial Piexopathy 

Neuropathic pains due to tumor infiltration 
of the brachial plexus most frequendy occur as 
a result of lymph node metastases from breast 
carcinoma or lymphoma, or direct extension 
from lung carcinomas (that is, Pancoast 
tumor). 35 Pain occurs in 85% and often pre- 
cedes neurologic deficits. 130 Lower plexus 
involvement is most common when tumor 
arises from the lung apex; pain and dysesthe- 
sias involve the elbow, medial forearm and 
fourth and fifth fingers (C7, C8, Tl). Upper 
plexus involvement (C5, C6), if it occurs 
alone, will usually develop into a panplexopa- 
thy. 35 Associated findings can include Hor- 
ner's syndrome and adjacent vertebral disease; 
such patients are at high risk for concurrent 
epidural extension. 123 127 Evaluation includes 
CT or MRI; 111 EMG can be useful -to distin- 
guish malignant brachial piexopathy from 
radiation-induced brachial piexopathy or cer- 
vical radiculopathy. 131 A Spurling's maneuver 
can be used to identify the spinal canal as the 
site of pathology. 133 

Lumbosacral Piexopathy 

Direct extension of colorectal carcinoma, 
cervical carcinoma, sarcoma, 133 or lymphoma 
or breast metastases are the most frequent 
causes of .lumbosacral piexopathy. 113 Pain is 
often the first symptom, and eventually 
appears in almost all patients. Associated weak- 
ness involves multiple myotomes, and sensory 
loss crosses dermotomes. Autonomic dysfunc- 
tion is common in any plexus lesion and can 
actually precede other symptoms. 134,135 

Lumbosacral piexopathy may cause differ- 
ent clinical syndromes depending on the level 
of nerve involvement. Involvement of the 
upper plexus occurs in approximately one 
third of patients, and presents with pain in the 
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lower abdomen, flank, iliac crest, 
rolateral thigh, and has associated Ll-L' 
ibution neurological deficits. 133 Specify 
iromes have been described 136 au" 
:de the LI syndrome, pelvic sidewall syrf 
te, and malignant psoas syndrome. 
- olvement of the lower plexus occurs if., 
>ximately one-half of patients and pr e ?I 
with pain in the buttocks and perineural 
referral to the posterolateral leg an$i 
i. Examination may reveal associate^ 
1 neurological deficits, leg edema, bowefg 
adder dysfunction, and surprisingly, S 
ve straight leg raise test. 153 
ral piexopathy may result either fron£ 
extension of a bony sacral lesion or a pre^ 
mass. Numbness of the dorsal medial footf 
>Ie with associated weakness of knee flexr\ L 
Okie dorsiflexion, and inversion is typical^ 
nbosacral trunk involvement. 113 Involve-" 
>f the coccygeal plexus results in sphincter , 
ction and perineal sensory loss, 
piexopathy occurs in one fifth off 
ts and findings may be referable to any- 
in the territory of the plexus. AssocM 
:g edema in this situation is relatively 

134 J 

on. 



^aplastic Peripheral Neuropathy 
bacute sensory neuronopathy or gangli- 
hy can present with dysesthesias, pares- 
and sensory loss in the extremities. 137 
epresents an inflammatory process 
ag dorsal root ganglia and may be 
by an antineuronal IgG antibody. The 
is usually independent of the primary 
which is commonly small cell carci- 
»f the lung. 138 Sensorimotor peripheral 
.ithies presenting with glove and stock- 
ribution may also be associated with 
incy, with production of antibodies 

~~™U 1 139 



peripheral nerves. 

Pain Syndromes Caused By Cancer 
al pain syndromes are relatively infre- 
\ the cancer population. 140 ' 141 In a 
rive series of 72 patients with central 
:i to chronic spinal cord lesions, none 
ited to malignant tumor, although six 
ated to benign tumors. 140 While epi- 
mal cord compression is almost always 
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gainful, it is not characterized by central pain 
j§||&s the predominant symptom* pain is usually 
^caused by nociceptive input from progressive 
lifihony destruction by metastases, with or with- 
-fe put concurrent radicular pain from nerve root 
feft^nmpression. 141 Radiation myelopathy may be 
disconsidered a central pain syndrome, 
pfki In a series of 50 patients with central pain 
^Jilaused by brain lesions, none were caused by 
^pfneoplastic lesions. 140 The. low likelihood of a 
^l^lestructive central nervous system neoplasm 
jfp&o cause central pain likely relates to the short- 
1§#ened life span of patients with malignant 
Jfe lesions. Central pain often develops long after 
frSihe causative central nervous system insult. 119 

Neuropathic Pain Secondary 
Therapeutic Interventions 

W^evropathic Pain Related 
$0fto Analgesic Interventions 
glgv High-dose intrathecal and epidural injec- 
l^tions of opioids may result in neuropathic 
^pai'ns. These may include perineal, buttock or 
pjlower extremity pain with concomitant hyper- 
^^|iilgesia. Associated neurologic symptoms 
^^^include segmental myoclonus, piloerection, 
d priapism. 142,143 Extremely high-dose 
p^parenteral opioid infusions can cause general- 
ised myoclonus and convulsions. Treatment 
^Sinvolves rotation to a different opioid 144 and 
p^'the institution of a benzodiazepine such as 
tSmidazolaxn by infusion. 

^Epidural Injection Pain 

rfifc-r Anesthetic epidural injections may cause 
foneuropathic pains, in approximately 20% of 
Inpatients. 145 Typically this consists of back, pel- 
|p^ vic or lower extremity pain, and is self-limited. 
These symptoms are thought to be caused by 



compression of an adjacent nerve root. 



^^:-^Post-Surgical Neuropathic Pain 

: ; Post-mastectomy. Chronic neuropathic pain 
[< after mastectomy occurs primarily in patients 
whose surgery included axillary dissection. 
P§pt ^ ne incidence of post-mastectomy pain in this 
; - setting may be as high as 20%. The pain con- 
sists of a constricting or burning discomfort 



.JMi:} "focalized to the anterior chest wall, axilla, and 
||^;;;medial arm. 146 - 347 This syndrome follows 
S^f^:--- either a subacute or chronic course. The etiol- 



ogy a jpears to be surgical damage to the inter- 
costo brachial nerve. 146 Usually, the pain devel- 
ops : liortly after surgery; later onset should 
pron pt a search for other causes such as 
recui rent chest wall disease. The clinician 
shou I also carefully evaluate for the presence 
of c< ncomitant frozen shoulder, or bone 
meta tases. 

Neck dissection Radical neck dissection for 
head and neck cancers can result in a syn- 
drom - characterized by pain over the ipsilat- 
eral . ice and neck with associated paresthe- 
sias. r his usually occurs weeks to months after 
surge y and is secondary to injury to the cer- 
vical >lexus. 148 It is important to differentiate 
this i om a chronic pain that develops after 
neck dissection and is presumably due to an 
imba) mce in the function of neck muscles and 
can t :t complicated by development of a tho- 
racic )utlet syndrome. Recurrent cancer must 
also >e considered when pain occurs after 
neck tissection. 

Thorn otomy. Shortly following thoracotomy, a 
neun pathic pain may develop that is usually 
in th< distribution of one or several intercostal 
nerve . This pain usually remains stable after 
onset and gradually decreases over a period 
over nonths or years. 149 Pain that increases 
with t me or first appears more than 3 months 
after : urgery is usually due to recurrent tumor, 
and s tould prompt an investigation. 

Phan om Pains 

Phi ii torn pain is perceived to arise from a 
body iart which has been surgically removed, 
and i perceived as if the part were still ana- 
tomic Jly present. The best studied of these 
syndr >mes is phantom limb pain. The pain 
may 1 e continuous or paroxysmal and is asso- 
ciatec with dysesthesias. The phantom limb 
may ; iso assume abnormal postures and may 
gradt dly telescope- The incidence of phan- 
tom 1 mb pain is greater if pain was present in 
the li ab prior to amputation. 130 

Ph; atom breast pain has been reported in 
35%* -0% of patients following mastectomy. 151 
Phan )m anus pain occurs in 15% of patients 
after urgery for rectal carcinoma. 15 " A phan- 
tom I ladder pain has also been reported. 153 
Then is preliminary evidence that the inci- 
denct of phantom pain may be reduced with 
the e ablishment of preoperative analgesia via 
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epidural catheter. 154 Treatment of phantom 
pain often includes adjuvant analgesics, such 
as carbamazepine, with or without opioids and 
and-inflammatbfynirugs* or acetaminophen. 
The reappearance or worsening of phantom 
pain a long time following amputation can 
herald the appearance of tumor recur 
re nee. 155 

Localized stump pain occurs after limb 
amputation at the site of the surgical scan It is 
characterized by burning or lancinating pain 
with associated dysesthesias, and develops 
months to years after amputation. Stump pain 
usually indicates the existence of a neuroma in 
the scar after nerve resection; 156 a Tinel's sign 
over the stump confirms this diagnosis. Non- 
neuropathic stump pain has a variety of 
causes, including stump ischemia, infection, 
bone spur, or a poorly fitting prosthesis, 157 
The clinician must carefully distinguish phan- 
tom pain, non-painful phantom sensations, 
neuropathic stump pain, and non-neuropathic 
stump pain. 

Radiation Myelopathy, Plexopathy, 
and Neuropathy 

Subacute radiation myelopathy may occur 
after radiotherapy of extraspinal tumors; it is 
most commonly seen in the cervical cord after 
treatment for head and neck cancers 158 and 
following treatment for Hodgkins disease. 159 
The syndrome is described as shock-like pains 
in the neck precipitated by neck flexion 
(Lhermitte's sign), which may radiate down 
the spine and into the extremities. The syn- 
drome begins one to several months after 
treatment and resolves after a few months to a 
year. It may be produced by dose levels well 
below those causing chronic radiation myel- 
opathy. 159 - 160 Pathogenesis may be related to a 
transient demyelination. 161 

A bimodal distribution of chronic myelopa- 
thy, a late complication of spinal cord irradia- 
tion, suggests the existence of different under- 
lying mechanisms. 162 The early delayed type 
occurs 6-3 months after treatment and is 
related to demyelination and necrosis of the 
white matter. The late delayed type typically 
begins 1-4 years afterward and relates more to 
vascular damage, 161 Pain typically precedes 
development of neurological signs and is local- 
ized to dermatomes at or below the level of 
the damage. 138 Spinal cord signs consistent 
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with i partial transverse myelopathy eventuate 
deve op. 163 Some patients develop a Bro< * 
Sequ ird syndrome with unilateral weakne 
pyrai ddal tract signs, and contralateral 
sory ieficits. No specific treatment has b€$f| 
devel >ped but corticosteroids are often trillf 
to re. uce edema. 160 

Ne tropathic syndromes associated 
chest wall/axillary radiotherapy include b||| 
chial plexopathy, malignant peripheral ner!|f 
tumo s, nerve entrapment in a lymphedetiM 
tous fioulder, and ischemia. 8 Both early aT 
late i nset brachial plexopathy have bet. 
descri >ed. Clinically, the plexopathy is char# 
terize I by mixed sensory and motor deficjl 
with c i without pain. The early onset type 
a latei cy of 3-14 months and occurs in 1.4$§L 
20% c f irradiated breast cancer patients. 
It is u ually self limited. )f 

The late-onset type can develop 1-20 y< 
after t eatment. It is less commonly associa^ 
with j ain and predominantly involves ij| 
upper plexus. 35 A higher incidence was prff 3 
ously reported when large fraction dof 
(3Gy) were used. 166 The likelihood of i 
lesion s now less than 1% when 2Gy fracti| 
d to deliver a total dose of 50Gy, ie °r 
ice is approximately 5% after toi 
pproaching 60Gy. 

;thesias, distal weakness progress^ 
i ally, and rarely pain in the 
ties have been reported to occur ..fill 
s after irradiation of the saS^ 
67 This syndrome may relate to re^ej 
nyelination. This is a rare complicate 
v occur more frequendyin patients^! 
ntracavitary radium implants for c|3^ 
>f the cervix. 16 * The symptoms |igg 
iiy be bilateral. 169 Recendy, acute |jsf 
myotrophy of abrupt onset has 
I in four patients with onset day|^ 
following radiation treatment^ 
is disease. 170 

al Neuropathy Due to Chemotfierdjyjjji 
is chemodierapeutic agents can caus( 
peripheral neuropadiy. The syndr<SS& 
terized by painful dysesthesias in.(*fij| 
nd feet (glove and stocking distn$3| 
ith associated sensory, motor, ^S|L 
lie deficits. Depression of deep:.lj^j 
<?xes is die most common manifes^ 
.* chemodierapeutic agents commPjuj 
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jjnplicated include the vinca alkaloids, espe- 
cially vincristine, 171,172 and cisplatinum. 173 
More recently, peripheral neuropathy has 
been reported secondary to treatment with 
^paclitaxel 174 and, rarely, cytarabine. 175 WtuV- 
^aTawal of the offending agent may result in 
■resolution of the neuropathy over weeks to 
months, although persistent neuropathies may 
develop after withdrawal of cisplatinum. 176 

0Corticosteroid-Induced Perineal Discomfort 
$£• Large doses of parenteral dexamethasone 
jhave been followed by a transient burning sen- - 



pation in the perineum, 
Rented by slow infusion. 



This may be pre- 



W&fatmthecal Methotrexate Meningeal 
^Syndrome 

?|£:An acute meningitic syndrome manifested 
..^Jllls beadache, nuchal rigidity, fever, vomiting, 
l^®^ad irritability occurs in 5%-50% of patients 
^Mfereated with intrathecal methotrexate. 178 
pSymptoms begin hours after the treatment 
:^and may persist for several days. 



life 

^^urnmary 

fejIpThe identification of a neuropathic pain 
^^i|yn drome in a cancer patient requires a 
^^Slpcused clinical evaluation based on knowl- 
g^^^Jedge of common neuropadiic pain syndromes. 
Ilpjfa tumor is direcdy involved in the etiology of 
©fjjhe pain, oncologic treatment is an initial con- 
P^^itideration and may include surgery, radiation, 
' feffSr chemotherapy. 179 There is no single 
|||||[accepted algorithm for the analgesic treat- 
^^gment of neuropathic pain and a systematic 
§|j^|a^pproach utilizing therapeutic trials of specific 
^^ : ^gents at gradually increasing doses is war- 
Sp^ranted. A trial of opioids, perhaps in combina- 
Jjff^jiOn with an NSAID, is warranted. If die pain 
ESS relatively unresponsive to an opioid, a trial 
"^rfwith.an adjuvant analgesic is reasonable. For 
vexample, a tricyclic antidepressant might be 
.selected early for patients with continuous dys- 
/fcsthesia, and early treatment with an anticon- 
<vulsant might be used if the pain is predomi- 
l^nantly lancinating or paroxysmal. Other 
^jjKB^ uvant analgesics can be selected if there is 
^^^>sufncient response to these agents. 
JIlpS .'A trial of sympadietic blockade, pharmaco- 
logic, anesthetic or surgical, should be consid- 
g^i^red in patients with evidence of causalgia or 
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sympathetic dystrophy. Physiatric 
ies such as massage, heat, or cold; 
stimulation or transcutaneous electri- 
e stimulation (TENS), and orthopedic 
itions, such as braces and splints may 
il. Epidural injections or neurostimula- 
he spinal cord or brain can be consid- 
selected cases where appropriate 
e is available. 

nent of neuropathic pain remains a 
,e for both clinicians and patients. The 
dty of syndromes and underlying etio- 
rchanisms warrants further clinical tri- 
termine the best treatment modalities 
idual pain syndromes. 
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Objective:Tho pathophysiology and manageme 
in this two-part article, with an emphasis on j 
surgical interventions. 

Data Sources: A thorough literature review of 
Medline from 1966 to 1996 on the topic of 
diagnosis, pathophysiology, interventions, and 1 
Conclusions: Despite the development of new I 
assess and manage pain, chronic pain is often 
equately addressed. Caregivers often lack sufficii 
and effectively. Traditionally, drug therapy he 
antiinflammatory drugs (IMSAlDs) and opioid ant 
pain. A newer analgesic choice for moderate 
tramadol, a centrally acting agent with at leas 
nisms of action and minimal gastrointestinal or r 
Including tricyclic antidepressants (TCAs), anticc 
jes, also help manage chronic neuropathic pain. . 
in the understanding of chronic pain and Its pa 
and newer techniques (noninvasive and invasive! 
have become available, reduced patient morbidr 
may only be realized with an improved understai 
Semin Arthritis Rheum 27: 7- 16. Copyright © 1997 



it of chronic pain are reviewed 
harmacological therapies and 

published articles available in 
pain management, including 
reatment. 

lstruments and treatments to 
poorly understood and inad- 
nt skills to intervene promptly 
s relied on the nonsteroidal 
Igesics for chronic nociceptive 
:o moderately severe pain is 
two complementary mecha- 
snal toxicity. Adjuvant agents, 
nvulsahts, and local anesthet- 
Arthough significant advances 
hophysiologicaJ mechanisms 
for chronic pain management 
y and improved quality of Iffe 
ding of available resources. 
by W.B. Saunders Company 
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PAIN IS A normal physiological response to 
potentially noxious stimuli and may be viewed 
as an efficient signal mechanism against harmful 
stimuli in the environment. However, pain may 
become chronic and undesirable, creating and 
contributing to overall patient morbidity. Results 
from studies of patients with cancer-related pain 
indicate that the prevalence of pain is 50% to 70% 
in early stages of cancer and 60% to 90% in later 
stages. It is estimated that more than 1 million 
Americans experience cancer-related pain annu- 
ally, and most do not receive effective pain relief 
(1). Additionally, many patients with acquired 
immunodeficiency syndrome (AIDS) suffer from 
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pain related to progress of the disease. The cause of 
this pain is varied and includes somatic, neuro- 
pathic, and idiopathic sources (2). Pain is second to 
fever as the most common reason for hospitalization in 
AIDS patients-, and there is a direct correlation between 
the presence of pain and length of hospital stay (3). 

The elderly population is at an increased risk for 
experiencing chronic pain, with the prevalence of 
pain doubling after 60 years of age. Several studies 
estimate that 25% to 50% of community-dwelling 
elderly people suffer from important pain problems 
(4). Moreover, in nursing home patients, the preva- 
lence of pain-related problems is estimated to be 
greater than 70% (5). Musculoskeletal pain is 
common, with chronic joint pain affecting up to 
80% of people aged 65 years and older. Cancer also 
accounts for significant pain in this age group. 
Other pain syndromes known to affect the geriatric 
population disproportionately include herpes zos- 
ter, temporal arteritis, polymyalgia rheumatica, and 
atherosclerotic peripheral vascular disease (6). The 
purpose of this two-part series is to review patho- 
physiology, significance, and therapeutic interven- 
tions for chronic pain; an overview of available 
treatment strategies also is presented. 

DEFINING PAIN 
Pain has been defined by the International Asso- 
ciation for the Study of Pain as "an unpleasant 
sensory and emotional experience associated with 
actual or potential tissue damage or described in 
terms of such damage" (7). Pain is classified in 
many ways, with categories such as good or bad, 
necessary (requiring no treatment) or unnecessary 
(requiring treatment), acute or chronic, and organic 
or psychogenic, "Good" pain is normal and warns 
of danger (eg, pain from touching a hot stove). In 
contrast, "bad" pain interferes with the ability to 
function normally. This article focuses on chronic 
unnecessary pain. 

Acute Pain 

Acute pain is defined as pain temporally related 
to a precipitating event. It is associated with 
autonomic nervous system hyperactivity, including 
tachycardia, increased blood pressure, and anxiety. 
Acute pain often has an observed response that 
accentuates the painful area by splinting or rubbing 
and is associated with other behaviors (eg, grimac- 
ing). Comprehensive guidelines for acute pain 
management have been published by the Agency 
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for H« dth Care Policy and Research and provide 
an exc :IIent review of the subject (8). 

Chror ic Pain 

In c mtrast to patients with acute pain, patients 
with cl i onic pain may not appear to be in pain and 
may 1; ck the responses found with acute pain 
becaus of an adaptation to sympathetic hyperactiv- 
ity anc anxiety. Objective clinical findings for 
chronic pain include depression, functional disrup- 
tions si ch as withdrawal from social activities, and 
person; lity and lifestyle changes. Therefore, in 
relatior to pain, "chronic" describes not only 
duratio , but a syndrome with specific therapeutic 
iraplica ions. In addition to defining chronic pain as 
pain thi t persists for. at least 3 months, the Interna- 
tional . vssociation for the Study of Pain also 
include more than 200 clinical syndromes in the 
classify ition of chronic pain (7). 

Organ) Versus Psychogenic Pain 

For p ithophysiological reasons, pain is divided 
into twc categories: organic (having an identifiable 
cause) a td psychogenic (lacking an organic cause). 

Organic Pain 

Orgai ic pain may be nociceptive (associated 
with pol ntial or ongoing tissue damage) or neuro- 
pathic (i srvous system dysfunction in the absence 
of ongoi ig. tissue damage). 

Nocic ptive pain. Nociceptors are found in 
cutaneoi * or deep tissues (somatic) and organs 
(visceral . Nociceptive pain results from direct 
stimulati >n of intact peripheral afferent nerve end- 
ings tha are sensitive to noxious mechanical, 
thermal, or chemical stimuli. Chemical mediators 
of inflan mation (eg, bradykinins, prostaglandins) 
have a a ntral role in the pathogenesis of nocicep- 
tive pain Somatic pain is characterized as constant 
and easi y identifiable and may be described as 
being acl ing or throbbing in nature. An example of 
chronic s .matic pain is metastatic bone pain, which 
is the din ct infiltration of bone tissue by malignant 
ceils. Th s pain may be persistent, diffuse, and 
unrelated to position or movement, or it may be 
intermittt nt, localized, and related to position, 
weight bt tring, or physical activity. 

Viscer; I nociceptive pain tends to be less well 
localized and is described as dull, dragging, and 
deep in n: lure. It is associated with the syndrome of 
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referred pain, in which the location at which pain is 
experienced may be different from the pathological 
source. Examples of viscera] pain include back 
pain from pancreatic or retroperitoneal sources and 
spaiimodic colicky pain caused by organ distention. 
In general, nociceptive pain responds well to 
centrally acting analgesics. 

Neuropathic pain. Neuropathic pain is caused 
by injury or disease (as opposed to stimulation) of 
the nervous system. It may be divided into central 
or peripheral nervous system disturbance and is 
designated deafferentation pain. Nervous system 
injury may result from direct trauma, ischemia (eg, 
thalamic syndrome), infection (eg, postherpetic 
neuralgia), metabolic derangement (eg, diabetic 
neuropathy), or tumor invasion. Neuropathic pain 
may be constant and steady, or intermittent and 
lancinating, and is described as btirning, shooting, 
It. or fog^S- pa *n may be experienced as abnormal 
or altered sensations (dysesthesias), paresthesias 
(electrical shock sensations), hyperalgesia (ex- 
treme sensitivity to painful stimuli), or allodynia 
(pain with touch). 

Examples of neuropathic pain include reflex 
sympathetic dystrophy, phantom limb pain, and 
postherpetic neuralgia. Response to routine analge- 
sics (including nonsteroidal antiinflammatory drags 
[NSAJDs] and centrally acting analgesics) is poor, 
y and *S u vant agents such as corticosteroids, antide- 
pressants, and anticonvulsants are often used. In 
fact, lack of pain relief from standard opioid doses 
can be used to screen for neuropathic pain. Nonphar- 
macological interventions (ablative or augmenta- 
tive procedures) are often employed to manage 
neuropathic pain. 

Psychogenic Pain 

The Diagnostic and Statistical Manual of Mental 
Disorders defines psychogenic pain as a somato- 
form pain disorder, which is a diagnosis of exclu- 
sion (9). Most individuals with somatoform chronic 
pain believe strongly that their pain is physical and 
not psychiatric in origin. Because pain is com- 
pletely subjective, it is as real in this setting as 
when it is related to any other event or illness, and 
healthcare providers should realize that the patient . 
is feeling pain. 

g PSYCHOSOCIAL COMPONENTS OF PAIN 

Patients with chronic pain often undergo changes 
in personality and in ability to function. Further- 
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chronic pain may result in symptoms and 
of depression (eg, feelings of hopelessness, 
it loss, decreased socialization, sleep distur- 
) that can significantly decrease quality of life 
icrease the need for care. Other complications 
iclude problems with substance abuse (eg, 
>1, illicit drugs) or analgesic addiction. Be- 
of the multiple psychosocial components of 
a comprehensive treatment program should 
all reasons for pain and their sequelae. By 
sing the physical, psychological, social, envi- 
ntal, spiritual, and financial components of 
ie objective of maintaining meaningful activi- 
:i be achieved. 



Perce ption of Pain 
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is a perception, the result of filtering, 
iting, and distorting nociceptive activity in 
:rent nervous system through the affective 
gnitive processes of the brain. Pain and 
:i are closely linked through the activity of 
leural pathways. As an example, suffering 

viewed as the negative affective state 
g from the interaction of adverse percep- 
itch as physical disability, isolation, tinan- 
cern, loss of role in the family, and fear of 
Sach of these psychological variables can 

the pain threshold; uncontrolled pain itself 
rther reduce the threshold. Because the 
nt of pain represents the expression of a 
jbal degree of suffering, effective therapy 
irget more than pain alone, 
it of a pain management program, the pain 
1 may be raised by family support, a sense 
ol, relief of other symptoms, diverting 

and other positive influences on mood, 
uing of pain to the patient and family and 
associated with it may be more distressing 
physical suffering itself (10). Addressing 
ily discussing these interpretations may 
e need for other treatment. For example, a 
family erroneously believing that abdomi- 
signals a need for surgery may receive 
■if from an explanation than from medica- 



Commi nication Barriers 

Inquir ng about expectations of pain relief, pro- 
viding c< ncrete information, communicating confi- 
dence in lie ability to keep the patient comfortable, 
and, wh< n appropriate, candidly acknowledging 
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areas of uncertainty are essential aspects of pain 
management This initiative from the physician is 
especially important because patients may not 
admit they have pain or may not report pain unless 
asked. Patients, primarily those who are terminally 
ill, may refuse offered medication. In some circum- 
stances, patients may be unable to say they are 
experiencing pain. Nonverbal behavior, such as 
crying, restlessness, lack of concentration, grimac- 
ing, and a gasp or scream when touched (some- 
times even when the bed in which a patient is 
resting is accidentally bumped), may be the only 
measurements available to assess pain. Preschool- 
age children often lack the verbal skills needed to 
describe pain,, and older children may not report 
pain for fear of painful diagnostic evaluations. As 
in adults, nonverbal behavioral manifestations may 
be the only clues to the existence of pain in 
children. 

Social Issues 

The social value of suffering also must be 
addressed. A person may hate his job and as a result 
of pain cannot work; loss of disability, pension, and 
benefits if pain subsides are powerful unconscious 
incentives to maintain pain. Pain may be provided 
as an excuse for failure in relationships; and certain 
patients may perceive pain as necessary to receive 
attention from their family or physician. Psychiat- 
ric consultation may be indicated when extreme 
forms of manipulation occur, almost always as part 
of a lifelong pattern (10). 

NEURAL PATHWAYS IN CHRONIC PAIN 

Pain sensation in the peripheral nervous system 
depends on nerve receptors (ie, nociceptors), some 
of which have yet to be denned. These receptors 
generate signals that are transmitted along myelin- 
ated or unmyelinated nerve fibers. Small -diameter, 
myelinated, AS-nociceptive afferent nerves rapidly 
transmit (milliseconds to seconds) pain signals that 
are experienced as sharp pain. Unmyelinated C 
primary afferent nerve fibers convey signals more 
slowly and produce a slow-building, dull, or burn- 
ing pain. Eighty percent of fibers in peripheral 
nerves are unmyelinated, and more than 90% of 
those are nociceptive. 

Pain Transmission 

The major neural pathways involved in the 
perception of pain are summarized in Figure 1. 
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Perij heral afferent. fibers arise from cell bodies in 
the < orsal root ganglion. These cell bodies send 
cend :d projections to the dorsal horn of the spinal 
cord and synapse on projection neurons that inte- 
grate and carry pain signals to higher central 
nerv- us system (CNS) structures. Projection neu- 
rons raverse the spinothalamic tract to the reticular 
and ; snsory nuclei of the thalamus, which project 
onto discrete somatosensory regions within the 
postc -.ntral parietal cortex. Further processing of 
the o iciceptive input involves the cerebral cortex. 
Althc ugh its role is not fully understood, the 
ceret al cortex is fundamental to the perception of 
pain. 

Th 1 thalamus is important in the transmission of 
the st nsory and discriminative aspects of pain (ie, 
inten; ity), whereas the intralaminar nuclei play a 
role j i the affective-motivational aspects of pain 
(12). liere is active communication between these 
pajthv ays; 15% to 20% of spinothalamic tract fibers 
branc i to both intralaminar and lateral thalamic 
nucle The spinothalamic tract also projects numer- 
ous ci (laterals to brainstem structures (eg, periaque- 
ducta reticular formation), and secondary relays 
from fie midbrain periaqueductal gray and reticu- 
lar fo nation converge back into the intralaminar 
nucle: (12). 

Tht efferent nerves of the pain modulation 
pathw iy pass through the spinal cord in the dorso- 
lateral funiculus and terminate at nociceptive sen- 
sory | rojection neurons in the dorsal horn of the 
spinal cord. The ^formation reaching the dorsal 
horn c : the spinal cord is also subject to modulation 
by loc il circuit neurons. Interestingly, nonnocicep- 
tor pi ripheral afferent nerves conveying touch 
sensat on also synapse on the same projection 
neuroi s as nociceptive peripheral afferent fibers. 
Signal r from nonnoxious stimuli can prevent the 
transn ission of painful stimuli by inhibiting the 
pain p ejection neurons of the dorsal horn. 

Cherr ical Mediators 

Mo: i nociceptive fibers are self-activated by the 
release of neurotransmitters; however, substances 
release I from tissue damage at the site of injury 
(eg, hi tamine, bradykinin, leukotrienes) also can 
cause ; Jtivation ( 1 2). Examples of other neurotrans- 
mitter contained in primary afferent nerves in- 
clude omatostatin, calcitonin gene-related pep- 
tide, ai d substance P. Substances involved in pain 
modul. tion (ie, neuromodulators) in the CNS in- 
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Fig 1. Pain transmission 
and modulatioapathways. 
Afferent fibers transmit 
painful stimuli to interneu- 
rons located in the dorsal 
horn, where the signals 
are relayed to projection 
neurons leading up the 
spinal cord into the thala- 
mus and cerebral cortex. 
Pain modulation path- 
ways descend from the 
brainstem through the 
spinal cord to the inter- 
neuron level. (Reprinted 
with permission of the 
American College of Phy- 
sicians it in 
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elude the enkephalins and endorphins. The bio- 
genic monoamines norepinephrine and 5 -hydroxy - 
tryptamine (serotonin) are also considered 
neuromodulators, regulating nerve transmission in 
the descending pain pathways that originate in the 
medullary reticular formation (12). .In some pa- 
tients with chronic organic pain syndromes, en- 
kephalin and serotonin metabolites are present in 
reduced concentrations in the cerebrospinal fluid 
(13). A number of other chemical mediators are 
known to be released from sensory nerve endings, 
but their role in chronic pain syndromes has not 
been well denned. 

Substance P, which appears to be the principat 
sensory mediator of pain, activates C-fiber nocicep- 
tors (14). It also mediates pain at the central nerve 
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al of primary afferent nerves in the dorsal 
5). In some chronic pain syndromes, such as 
yalgia, substance Pis found in the cerebrospi- 
id in increased concentrations, implying a 
the pathophysiology of chronic pain states 
lowever, other studies report low levels of 
ice P in chronic pain syndromes (13). 

algesia 

Talgesia refers to the state of increased 
ity to painful stimuli resulting from an 
m in the normal pain threshold of a particu- 
ie. Primary hyperalgesia refers to the occur- 
f these changes at the site of injury, whereas 
iry hyperalgesia refers to changes in the 
eshold occurring in tissues surrounding an 
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